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June 6, 2013 

Ken Brazell 
County of San Diego 
PSD 
5510 Overland Avenue, Suite 310 
San Diego, CA 92123 

RE; Montecito Ranch - SWMM Modeling Response to RBF 

Dear Ken, 

Here are the responses to RBF's comments: 

Based on Figure 4-1 of the HMP, the closest rainfall station to the project site is 
Ramona. The applicant should either use the Ramona station or provide a detailed 
explanation of why they feel that a different station is more appropriate. 

R E C : The revised SWMM analysis uses the Ramona Rain Gage 

The report should specify the methodology that was used to combine the output for the 
individual SWMM models into one flow duration curve. 

R E C : Please see updated report under Key Assumptions for explanation of 
methodology. 

The report should discuss and graphically show the Point of Compliance (POC) for the 
analysis. The report should more specifically address the proposed improvements for 
Montecito Ranch Road and any required mitigation for HMP compliance. The majority of 
Montecito Ranch Road discharges to the southwest and does not appear to drain to the 
same POC as the residential portion of the development. An additional POC will likely 
be required. 

R E C : Please see updated report for POC Map. There are to POC's , one to the north 
and one to the south. The SWMM model analyzes the Point Of Compliance to the 
north. The Brown and Caldwell Calculator was used to analyze the point of 
compliance to the south. See revised attachment H of the SWMP. 

Backup should be provided for the determination of the number of BMPs for each of the 
8 categories. The detail would suggest 1 BMP per lot for the BMPs located in the street, 
but the table shows significantly more. 
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R E C : Please see updated report under Key Assumptions for explanation. 

Additional clarification should be provided in Attachment 4 for the discharge orifice 
calculations. Equations should be provided and variables should be identified. There 
are also a few inconsistencies between the orifice diameters shown in Attachment 4 and 
those on the summary table. 

R E C : Please see updated report. Attachment 4 now provides explanation of 
variables. Note that the revised report has added explanation of variables for this 
and other areas for clarification purposes. 

The detail and section in Attachment 6 are not consistent with the VTM or the Grading 
Plans. Either the plans or the calculations should be revised for consistency. 

R E C : Plans will be updated for consistency 

Backup should be provided for the rating curves on the SWMM input files in Attachment 
7. 

R E C : Rating curves are not part of this SWMM Model and have been deleted. The 
rating curve had no effectt on previous runs. Thanks for taking note of that. 

Titles should be added to the SWMM input/output reports to clarify to which of the 8 
categories they are applicable. 

R E C : Please see updated report. Titles had been added for clarification. 

Sincerely, 

Alex Parra 

Director of Engineering 
REC Consultants Inc. 



Major Stormwater Management Plan 
(Major SWMP) 

For 
Montecito Ranch 

TM5250RPL7 

Preparation: 4-24-2013 

Prepared for: 
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402 W. Broadway, Suite 1320 

San Diego, Ca 92101 

Telephone:619-696 7355 

Prepared bv: 

Bruce Robertson 
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The selection, sizing, and prcliminai-)- design of stormwater treatment and other control measures in 
this plan have been prepared umler ihc dnecuon of the following Registered Civil Engineer and meet 
the requirements o f Regional Water Qualit)' Control Board Carder R9-2007 0001 and subsequent 
amendments. 

Bruce Robertson, RCIL tt 48529 
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Date 

The Major Stormwater Management Plan (Major SWMP) must be completed in its entiret}' 
and accompany applicadons to the County for a permit or approval associated with certain 
r)-pes of development projects. To determine whether v<>ur project is required to submit a 
Major or Minor SWMP, please reference the County's Stormwater Intake Form for 
Development Projects. 

Project Name: Montecito Ranch 
Project Location: 
Perimt Number (Land Development Projects): T M 52510 RPL7 
Work Authorization Number (CIP only): 
A p|)Licant: Montecito Ranch, LLC 
•Applicant's Address: 402 W. Broadway, Suite L̂ 20 

San Diego, Ca 92101 
Plan Prepared By (Leave blank if same as 
ufyp/icaiif): 

REC Consultants, Inc 

Preparer's .Address: 2442 Second Avenue 
San Diego, CA 92101 

Date: 04-24-2013 

The Count)' of San Diego Watershed Protecdon, Storm Water Managetncni, and Discharge 
Control Ordinance (WPC)) (Ordinance No. 9926) requires aU applicadons for a permit or 
approval associated with a Land Disturbance Acdvit)' to be accompanied bv a Storm Water 
Ma nagement Plan (SWMP) (secdon 67.806.b). The purpose of die SWMP is to describe how 
the project will minimize the short and long-term iinpacts on receivmg water qualir\'. 
Projects that meet the criteria for a priorit}' developmcnl project are required lo prepare a 
MaiorSWMP. 

Since the SWMP is a Living document, revisions may be necessan during various stages of 
approval by the Count)'. Please provide the approval information requested below. 

Project Stages 
Does the SWMP 
need revisions? 

If Yb:S, Provide 
Revision Date 

Count)' 
Reviewer 

Project Stages 

YES N O 

If Yb:S, Provide 
Revision Date 

Count)' 
Reviewer 

Instructions for a Major SWMP can be downloaded ai 

hii)-):, w w w .sdcount)-ca.gtn , dpw waiei^heds, susmp. susmp.html 

(Completion of the followmg checklists and attachments will fulfill the requirements of a 
Major SWMP for the project listed above. 

Montecilo Ranch Major SWMP 



S T E P 1 

PRIORITY DEVELOPMENT P R O J E C T DETERMINATION 

TABLE 1: IS THE PROJECT IN ANY OF THESE CATEGORIES? 

Yes 
\E\ 

No 
• 

A 
Housing subdivisions o f 10 or more dwelling units. Examples: single-farmly homes, 
mulu-famih' homes, condominiums, and aparmients. 

Yes 
• 

No 

a 
B 

Commercial—greater than one acre. Any development other than heavT indusU^ or 
residential. Rxamples: hospitals; laboratories and other medical facilities; educational 
instituuons; recreadonal facilities; municipal facilides; commercial nurseries; muld-
apartment buildings; car wash facilities; mini-malls and other business complexes; 
shopping malls; hotels; office buildings; public warehouses; automotive dealerships; 
airfields; and other light industrial facilities. 

• 
No 
S 

C 
Î ea '̂y• indusuy—greater than one acre. Examples: manufacmring plants, food 
processing plants, metal working facilities, printing plants, and fleet storage areas (bus, 
truck, etc.). 

Yes 
J 

No 

m 
L) .Automotive repair shops. A facility categorized in any one o f Standard Industrial 

Classification (SIC) codes 5013, 5014, 5541, 7532-7534. or 7536-7539. 

• E F, 

Restaurants. Any bcilit}- that sells prepared foods and drinks for consumption, 
including stationary lunch counters and refreshment stands selling prepared foods and 
drinks for immediate consumption (SIC code 5812), where the land area for 
development is greater than 5,000 square feet. Restaurants where land development is 
less than 5,()()() square feet shall meet all SIJSMP requirements except for stmcmral 
treatment BMP and numeric sizing criteria requirements and hydromodificanon 
requirements. 

J 
No 
B J-

Hillside development greater than 5,000 square feet. .Any development that creates 
5,000 square feet of impen'ious surface and is located in an area with known erosive 
soil conditions, where the development will grade on any namral slope that is rwenn--
li\-e })erceni or greater. 

• 
No 

a 
; 

Environmentally Sensitive Areas (ESAs). All development located within or directly 
adjacent to or discharging directly to an h"SA (where discharges from the development 
or redevelopment will enter receiving waters within the ESA), which either creates 
2,500 square feet of miper\ ious surface on a proposed project site or increases the 
area of impentiousness of a proposed project site to 10% or more of its naturally 
occurring condition. "Direcdy adjacent" means situated within 200 feet o f the ESA. 
"Discharging directly to" means outflow from a drainage conveyance system that is 
composed enlireh ol flows from the subject development or redevelopment site, ;imi 
not commingled with flows from adjacent lands. 

• 

No 
• 

11 Parking lots 5,000 square feet or more or with 15 or more parking spaces and 
potentially exposed to urban runoff 

s 
No 
• 

1 
Street, roads, highways, and freeways. Any paved surface that is 5,000 square feet or 
greater used for the transportation o f automobiles, trucks, inotorcycles, and other 
vehicles. 

Yes 
• 

No 

a 
J Retail Gasoline Oudets (RGOs) diat are: (a) 5,000 square feet or more or (b) a 

projected Average Dailv Traffic (.AD'f) of 100 or more vehicles per day. 

To use the table, review each defimuoii .\ through K. If an)- of the definitions match, the 
project is a Pnorir)- Development Project- N<ite some thresholds are defined by square 
footage of impcr\-ious area created; others by the total area of the development. Please see special 
rcqiuremcnts for previously developed sites and protect cxcmpnons on page 6 of the County- SL'S.MP. 

Montecito Ranch Major SWMP 



S T E P 2 
PROJECT STORMWATER QUALITY DETERMINATION 

Total Project Site Area 935 (Acres or ft^) 

Estimated amount of disturbed area: 332 (Acres or ft^) 
(If >1 acre, you must also provide a W D I D number from the SWRCB) W D I D : TBD 

Complete A through C and the calculations below to determine the amount of impcr\dous 
surface on your project before and after construction. 

-A. Total size of project site: 935 (Acres or ft^) 

B. Total impeiwious area (including roof tops) before construction 2 (Acres) 

C. Total impeiA'ious area (including roof tops) after construction 188 (Acres) 

Calculate percent imper^tious before consU'ucdon: B/A = 0.2% 
C'alculate percent impeiwious after construction: C/A = 20% 

Please provide detailed descriptions regarding the following questions: 

T A B L E 2: P R O J E C T SPECIF IC S T O R M W A T E R A N A L Y S I S 

1. Please pro\ ide n brief desci iption of the project. 

The proposed Montecito Ranch subdivision is a rural residential communit)' consisting of 
•117 sitigle family residential lots in the community of Ramona, County of San Diego, 
California (I^roposed Tract 5250). The project is bound by the Rancho Santa Maria hne to 
the north-west, 
I lighway 78 to the north, and the project is generally west of Pine Street and nordi of Cedar 
Sueet. The project contains 935 acres and is generally a portion of Sections 5,7,8,9, and 17, 
Township 13 South, Range 1 East 

The proposed subdivision will contain 432 lols: 417 single family residential lots (20,000 
square foot minimum in size), 15 lots which include uses for open space and drainage and 
infrastructure requiiements, a park, a historic park site, and a wastewater facility. 

Park and school permanent post construction BMPs shall be required and are to be 

di lermined by proposed developments/ developers ai the building permit stage. The project 
will be de\ eloped in two map units. 

The rural t}'pe lots have a developed foot prmt which minimizes disUirbancc- to the natural 
en\ ironment, as well as minimizing the impendous surface area, by consolidating graded 
areas and building areas at the extreme front of each lot adjacent to the public street. Public 
access to open space will be provided through the incoipoiadon of trail systems. 

The Santa Ysabel Creek is nol hsted in the latest 3(l3d list. 

Montecito Ranch 4 Major SWMP 



Describe the current and proposed zoning and land use designation. 

Mxisdng zoning: S-88 

Immediate surrounding land uses consist of semi-rural and estate residendal development to 
the north, east, and south, and the Lemurian f ellowship religious facilit\- and orchards to the 
northwest. The Ramona .'\irport lies approximately 0.5 mile south of the project site. 

The proposed land use for the site is a mix development, with the following uses: single 
family dwelling units, trail staging area, pump stadon area, park areas and open space area. 

The adjacent area is of rural and vacant land. 

Describe the pre-project and post-project topography of the project. (Show on Plan) 

Hie project area is composed of a variet)^ of topographic features including reladvely steep 
slopes, rolling hills and relatively flat plains. The northern and eastern poitions of the site 
generally slope to the nordi and east and are compiised of rolling hills with some reladvely 
steep slopes and natural drainages that drain to Clevenger Canyon and Santa Ysabel Creek, a 
tributary of the San Dieguito River. The southern and western portions of the site are 
tDtnprised of rolhng hills to flat plain areas and generalh' slope to the south. Tliis area drains 
to Santa Maiia Creek, also a tributary of the San Dieguito River. 

The property has historically been used for agriculmral pui-poses. .Approximately 250 to 300 
acres of the site have been disturbed for farming. Previous agricultural use is an oat hay crop 
that failed due to the ongoing drought. An existing unoccupied ranch house is the only 
dwelling on-site and will be preserx'ed with the proposed Montecito Historical Park. Odier 
existing site features include rock outcroppmgs, isolated areas of "steep" slopes and various 
biological features are located on the site. 

Describe the soil classification, permeabihty, erodibiht)', and depth to groundwater for 
L I D and Treatment BMP consideration. (Show on Plan) I f infiltration BMPs are 
pi-o]M)sed, a (.K-otechnical I'.ngiueer must certify infiltration BMPs in Attachment P.. 

Soil Type 'B' (Approximately 60% of the site) Soils have moderate infiltration rale when 
rhoroughly wetted; chiefly soils that are moderately deep to deep, moderately weU dramed to 
well drained, and moderately coarse textured. Rate of water transmission is moderate. 

Soil Type ' C (Approximately 30% of the site) Soils have slow in 111 nation rate when 
thoroughly wetted; chiefly soils that have a layer impeding downward movement of water, or 
moderately fine to fine textured soils that have a slow infiltration rate. Rale of water 
transrmssion is slow. 

Soil l ypc ' D ' (Approximately 10% of the sne) Soils have \'ery slow infiltration rate when 
thoroughly wetted; chiefly clays that have a high shrink-sweU potential, soils that have a high 
permanent water table, soils that have a clay pan or clay layer at or near the surface, or soils 
that are shallow over nearly impendous material. Rate of water transmission is veiy slow. 

N(; gr(-)tindwater was encountered 
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Describe i f contaminated or hazardous soils are within the project area. (Show on Plan) 

None 

(). Describe the existing site drainage and natural hvdiologic features. (Show on Plan) 

Montecito Ranch is located in the San Dieguito Watershed. This Watershed is tributan' to 
the San Dieguito River. The northeast 56 percent of the site is contained in hydrologic area 
Santa Ysabel (905.5), hydrologic sub-area Boden (905.51), and the remaining southwest 44 
percent is contained in hydrologic area Santa Maria Valley (905.4), hydrologic sub-area 
Ramona (90.5.41). 

The north and east portion of the existing site drains northerly drrough Clevenger Canyon 
and is Tributarj' to Santa Ysabel Creek. The south and west portion of the site drains south 
to Santa Maria Creek. Storm runoff capnued by numerous storm drain systems for this 
project will discharge, after treatment to the above described creeks in the above 
percentages. Site runoff within hydrologic areas 905.41 and 905.51 are conveyed northwest 
via Santa Maria Creek and Santa Ysabel Creek respectively. IJltim.uelv these creeks, and 
others, confluence in the San Pasqual Valley and flow southwest to Lake F^odges. 
Downstream of Lake Hodges, the San Dieguito River course discharges flow to the Pacific 
Ocean at Del Mar. Off-site storm mnoff historically conveyed through the site will continue 
to pass through the project and not be detained or tre:ited. The runoff velocities will be 
reduced to existing value to the MEP. Overall, the project area represents 0.4% of the 
watershed. 

Descnbe site features and conditions that constiain, or provide opportunities for 
stormwater control, such as L I D features. 

The overall stomi-water design for this provides extensive L I D , hydromodification 
management, and high flow runoff detention. Small bioretention basins are proposed along 
pnvate street and on some lots for the residential lot/pad areas. Runoff from roof, 
hardscape, and portions of driveway areas will be routed to these bioretention basins that 
will remove pollutants and provide attenuation of flows up to the 10 yr peak flow. I'he 
majorin,- of low flow stormwaier runoff from Montecito Ranch Road (Pubhc Streets) will be 
routed into Bio-Clean Round R-GISB Media Filters. 

Offsite drainage wdl be collected in brow ditches and piped directly to the storm drain 
system. 

8. Is this project within the environmentally sensitive areas as defined on the maps in 
Appendix A of the County of San Diego .Sfandard Urban Stoim Water hMtigation Plan for 
LuTud Development and Public Jmpivvenn'n! Projects^ 

Yes N o 

9. Is this an emergency pioject'r- If \ es. please prox ide a description below 

Yes No 
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CHANNELS & DRAINAGES 

Complete the following checklist to determine if the project includes work in channels. 

T A B L E 3: P R O J E C T S P E C I F I C STORMWATER ANALYSIS 

No. CRITERIA ^ 1 :s N O N / A C O M M E N T S 
1. Will the project include work in channels? X I f YES go to 2 

I f N O go to 13. 
2. W'ill the project increase velocity or volume 

of downstream flow? 

X If YP:S go to 6. 

3. Will the project discharge to unhned 
channels? 

X I f YES go to. 6. 

4. Will the project increase potential sediment 
load of downstream flow? 

X I f YES go to 6. 

5. Will the project encroach, cross, realign, or 
cause other hydraulic changes to a stream 
that may affect downstream channel 
stability'? 

X I f YES go to 8. 

6. Review channel Uning materials and design 
for stream bank erosion. 

X Continue to 7. 

7. Consider channel erosion control measures 
within the project limits as well as 
downstream. Consider scour velocity'. 

X Continue to 8. 

8. Include, where appropriate, energy 
dissipation devices at culverts. 

X Continue to 9. 

9. Ensure aU transitions betw-een culvert 
outlets/headwalls/wingwalls and channels 
are smooth to reduce turbulence and scour. 

X (lontinue to 10. 

111. Include, if appropiiate, detennon facilities 
to reduce peak discharges. 

X Continue to 11. 

11. "Hardening" namral downstream areas to 
prevent erosion is not an acceptable 
technique for prolecnng channel slopes, 
unless pre-developmeni conditions are 
detennined to be so erosive that hardening 
wduld be requued even in die absence of 
die proposed development. 

X (Continue to 12. 

12. Provide other design jinnciples that are 
comparable and equally effeetu e. 

X Continue to 13. 

13. I'.nd 

Montecito Ranch Major SWMP 



TEMPORARY CONSTRUCTION BMPS 
Please check the consti'uction BMPs that may be implemented during consu-uction of the 
project. The applicant will be responsible for the placement and maintenance of the BMPs 
incorporated into the final project design. 

S Silt I'ence 

S hiber Rolls 

S Street Sweeping and Vacuuming 

S Storm Drain inlet Proun iion 

S Stockpile Management 

S Solid Waste Management 

S Stabihzed C ;onslruction I '.ntrance/I '.xit 

S Dewateiii\!' ( )[)erati'ins 

S \ ehiele and I'.quipment Maintenance 

S Desilling Basin 

[D (7ravel Bag Berm 

HI Sandbag Barrier 

S Material Delivery and Storage 

@ Spill Prevention and Conu-ol 

S (Concrete Waste Management 

S Water Conservation Practices 

S Pax'ing and (jrinding Operations 

Anv minor slopes created incidental to construction and not subject to a major or minor 
grading permit shall be protected bv CON ering with plastic or taip prior to a rain event, 
and shall have vegetative cover reestabUshed within 180 days of completion of the slope 
and prioi to hnal l.niilding approx .il 
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EXCEP TIONAL THREAT TO WATER QUALITY D E T E R M I N A T I O N 

Complete the checklist below to determine i f a proposed project will pose an "exceptional 
thieat to water qualit)'," and therefore require Advanced Treatment Best Management 
Practices during the construction phase. 

TABLE 4: EXCEPTIONAL THREAT TO WATER QUALITY DETERMINATION 

No. C R I T E R I A M^S N O I N F O R M A T I O N 

1. Is all or part of the proposed project site witliin 200 feet of waters 
named on the ( lean W'/ater Act (CW.A) Section 303(d) Ust of Water 
Qualit}- Limited Segments as impaired for sedimentation and/or 
turbidm r Current 303d list may be obtained from the following sitf: 
imp. WW w .>\\ r thc. i . f f tn Undl d o o >".VIli>i,s2( ii t(. apjuovid r'' "(> '̂ n'n.l r<.i|i 

\ 

I f YES, continue to 
2. 

If NO, goto 5. 

1. 

indl>.pdt 

\ 

I f YES, continue to 
2. 

If NO, goto 5. 

2. WUl the project disturb more than 5 acres, including all phases of the 
tic\clopmeni? 

I f YES, continue to 
3. 
I f NO, go to 5. 

3. Will the project disturb slopes that are steeper than 4:1 (horizontal: 
vertical) with at least 10 feet of relief, and that dram toward the 
303(d) listed receiving water for sedmientation and/or turbiditv'" 

I f YES, continue to 
4. 
I f NO, go to 5. 

4. Will ihe project disturb soils with a predominance of I 'SD.A NIU^S 
Erosion factors k, greater than or equal to 0.1? 

1 f ^'ES, continue to 
6. 
I f NO, goto 5. 

.s. Project is not it cjuired to use .Advanced Treatment BMPs. 

X 

Document for 
Project Piles by 
referencmg tins 
checkhst. 

6. Project poses an "exceptional threat to water qualit}-" and is required 
to use Ad\ anced Treatment BMPs. 

Advanced 
Treatment BMPs 
must be consistent 
with WPO section 
67.81 l(l3)(20)P) 
petforinance criteria 

Exetnpiion jioleniially available for projects that rccjiiire advanced treatment: Project 
propotu ni may perform a Revist ii I 'niversal Soil Loss L.quanon, X'ersion 2 (RL'SLP- 2), 
Modified I ni\ ersal Soil Loss I '.quation (.Ml'SLE), or similar analysis thai demonstrates (to 
the C^ount}' official's satisfaction) that advanced treatment is not required. 
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S T E P 3 

HYDROMODIFICATION DETERMINATION 

Tlie following questions provide a guide to collecting information relevant to 
hydromodification management plan (1 l.\!P) issues. If the project is exempt from the HMP 
criteria, please pro\nde the supporting documentation in .Attachment 11. Please reference the 
full descriptions of the HMP exemptions located in Figure 1 1 of the County SUSMP. 
T A B L E 5: HYDROMODIFICATION DETERMINATION 

QUESTIONS YES N O Information 
1. Will the project reduce the pre project 

imper\'ious area and are the unmitigated 
post-project outflows (outflows widiout 
detention routing) to each oudet location 
less as c(Hnpared to the pre-project 
condition? 

X 

If NO, continue to 2. 
If ^•HS, go to 7. 

2. Would the project site discharge runoff 
directly to an exempt receiving water, such 
as the Pacific Ocean, San Diego Bay, an 
exempt ieser\'oir, or a tidally-influenced 
area? 

X 

I f NO, continue to 3. 
If YES, go to 7. 

3. Would the project site discharge lo a 
stabihzed conveyance system, which has the 
capacity for the ultimate Qm. and extends to 
the Pacific Ocean, San Diego Bay, a tidally-
influenced area, an exempt river reach or 
reservoir? 

X 

If NO, continue to 4. 
I f YES, go to 7. 

4. Does the conmbuting watershed area to 
which the project discharges ha\'e an 
impervious area percentage greater than 70 
percent? 

X 

If N O . continue to 5. 
I f YES, go to 7. 

5. Is this an urban infill project which 
discharges to an existing hardened or 
rehabilitated conveyance system that 
extends beyond the "domain of analysis," 
where the potential for cumulati\'e impacts 
in the watershed are low, and the ultimate 
receiving channel has a "Low" susceptibilii\ 
to err)sion as defmed in the SCCW'RP 
channel assessment tool? 

X 

I f NO, continue to 6. 
I f YES, go to 7. 

6. Project IS required to manage 
hydromodi fica t ion impacts. 

X 

Reference Appendix G 
"Hydromodifical u >n 
Management Plan" of 
the County SUSMP. 

7. Project IS not required to manage 

hydromodification impacts. 
I lydromodification 
I'.xempt. Keep on file. 
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Reference the Count)- SUSMP "HMP Apphcabilit}- Requirements" in Chapter 1 for further 
discussion of the questions presented in Table 5. The Count)- SUSMP is located at: 
imp:. • ̂  ^\\v\\.^dcount\.ca.g^)\ , dpw. waier.^hed^ >u.-~iiip. >u.-mp.hiinl 

S T E P 4 

POLLUTANTS OF CONCERN DETERMJNATION 

W A T E R S H E D 

San luan 901 Santa Margarita 902 San Luis Rev 903 Carlsbad 904 

(HI San Dieguito 905 Penasquitos 906 San Diego 907 Sweetwater 909 

Oiav 910 Tijuana 911 Wliitewaier 719*̂  Clark 720* 

We.si Sahon 721 ' Anza Borrego 722* Imperial 723* 

hltp: \v\vw.waterboards.ca.tJ:ov satuiicuo walci issues pruuraius basin plan index.shtinl 
*Projects located fully within these watersheds require only a Minor SWMP. 

H Y D R O L O C i l C SUB-AREA N A M E A N D B A S I N N U M H E R ( S ) 

Basin Number Sub Area Name 

905.51 Boden 

905.41 Ramona 

http. u\\ \\ .uaterhoards.ea.tzov sandiego water issues programs basin plan index.shtml 

SURl-;\(Jh W \'l URS ih.-;-. e.-icli j)_:•.:.'lect di.-eli.u^.j<- p. j>;^> :•:-( s i.. ,:!:•.( i.nvgc u>. 

SURFACE WATERS 
(river, creek, stream, etc.) 

Hydro log ic 

Unit Basin 
Number 

Impairment(s) listed [303(d) hsted 
waters or waters with estabUshed 
TT^'IDLs ]. List the impaunients 

identified in Table 7. 

Distance to 

Project 

Santa Ysalxrl ( T t c k 905.51 •None 

San la Maria Creek 905.41 None 

hltp; \\A\\\ .\\aiedH>atd,s.ca.>;u\ . water issues, prograins. imdl. docs 3U.HI1ISIS2(MI(), c|xt. r'> 116 3('.HI rcc|tmdl 

G R O U N D WATERS 

Ground W aters 
H)tlrologic 
Unit Basin 
Number 

Z 
ZD 

A
G

R
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905.51 • • 

905.41 • • • • 

http , ww\\.waivdK)ards.ea.t;<»\, s.iiidK-̂ -o, \\.uci issuo programs basin plan, indcx shtml 

+ Excepted from Municipal • Existing Beneficial Use o Potential Beneficial Use 

Montecilo Ranch 1 Major SWMP 



PROJECT ANTICIPATED AND POTENTIAL POLLUTANTS 
Using Table 6, identify pollutants that arc andcipatcd to be generated from the proposed 
priorit}' project categories. Pollutants associated with any hazardous material sites thai have 
been remediated or are not threatened by the proposed project are not considered a 
pollulanl of concern. 

TABLE 6: ANTICIPATED AND POTENTIAL POLLUTANTS GENERATED BY LAND 
USE TYPE 

General Pollutant Categories 

PDP 

('.itcgories Stduiicins Nutrients 
1 Icavy 
MLtals 

()rganic 

(.ompoimds 

Trash & 
i:)ch,is 

(Oxygen 

1 ){nianding 

Substances 

t )il & 

(^ rcasc 

i^artcria 

N'iruses 

i ' t s tnidc-

Detached 
Residential 

X X X X X X X 

Development 

Attached 
Residential 

X X X p(l) p(2) p X 

Development 

Commercial 

Development 1 

pC) pO) p(2) X p(5) X p(3) p(5) 

acre or greater 

1 l iavy industry X \ V X X X 
/industrial 

dcvdf)pmcnt 

AutDnintivc Repair 

Shops 
X X X 

Restaurants X X X X 
1 lillsidc \ \" X X X 

Development 

> 5,000 ft^ 

Parking Lots p(1) pO) X X p(l) X pO) 

Retail Gasoline 

Outlets 
X X X X X 

Streets, I lighways 

& Freeways 
X pO) X X p(5) X 

X = anticipated 

P - potendal 

(1) A potential [ lol lulai i i if andscaping exists on-site. 

(2) A polential pollutant i f the projecl incluilcs uncovered parking areas. 

(3) A poleniial -)oIIutani i f land use imoh-cs food or anmial waste products. 

(4) Including petroleum h\diocarbons. 

(5) Including solvents. 
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PROJECT POLLUTANTS OF CONCERN SUMMARY TABLE 

Please summarize the idendfied project pollutants-of-concern by checking the appropriate 
boxes in the table below and list any surface water impairments idendfied. Pollutants 
anticipated to be generated by the project, which are also causing impairment of receiving 
waters, shall be considered the primary pollutants of concern. For projects where no 
primary pollutants o f concern exist, those pollutants identified as anticipated shall be 
considered secondary pollutants o f concern. 

T A B L E 7: P R O J E C T P O L L U T A N T S OF C O N C E R N 

Pollutant (^ategor^• 
Anticipated 

(X) 
Potential 

in 
Surface Water Impairments 

Sediments (X) 

Nutrients (X) 

Heavy .Metals (X) 

Organic (Compounds (X) 

Trash & Debris (X) 

Oxygen Demanding 
Substances 

(X) 

Oil & Grease (X) 

Bacteria & Viruses (X) 

Pesticides (X) 

Montecito Ranch Major SWMP 



STEP 5 

LID AND SITE DESIGN STRATEGIES 

Each numbered i tem below is a Low Impact Development ( L I D ) recjuirement o f the W T O . 

Please check the box(s) under each number lhat best describes the L I D BMP(s) and Site 

Desigti Strategies selected for this projecl. L I D BMPs selected on this table wi l l be t^'picallv 

represented as a self-retaining area, self treadng area, peivious pavement and g ieenroof 

which, should be dchneated in the Drainage Management Area map in .Attachment (!, 

TABLE 8: LID AND SITE DESIGN 

1. (Conserve natural Areas, Soils, and Vegetation 

m Preser\-e well draining soils (Type .\ or IVi 

PreseiA c Signiticant Tre e s 

S Prcser\-c cridcal (or problematic) areas such as floodplains, steep slopes, wedands. 

and areas wi th erosive or unstable soil condidons 

Other. Description: 

Minmuze Disturbance to Natural Dramages 

B Set-back de\ elopmciit ein elcpe hvuii drania^^;es 

S Restrict heax'v construction equipment access to planned green/open 

s|)ace areas 

Other. Descripdon: 

3. Minimize and Disconnect lmper\-i()us Surfaees (see .S) 

(".lustered 1 .ot Design 

S Items checked in 5 

Other. Description: 

4. .Minimize Soil (^oiniiaction 

S Restrict hea^T construcdcjn equipment access to planned green/c~>pen 

space areas 

Re-till sods coiiij^acted by construction \ eliicles/ec|uipment 

I I CioIIect & re use upper soil la\ ers o f development site containing organic 

materials 

Other. Des( ripnon: 

Drain R u n o l f f r o m linper\ ious Surfaces KJ Pendous Areas 

L I D Sueet & Road Desi 

d] (^urb-cuts lo landscaping 

Rural Swales 

Concave Median 

(!ul-de sac I .aiidscapiiu; 13esign 

Other. Descripdon: 

L I D Parking Lot Design 
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Permeable Pavements 

Curb-cuts lo landsca[-iing 

Other. Description: 

L I D Driveway, Sidewalk. Bike-path Design 

Permeable Pavements 

B Pitch pavements toward landscaping 

Other. Description: 

• ID Building Design 

Cisterns & R:tin P):irre]s 

\E\ Downspout to swale or landscaping 

Vegetated Roofs 

Odier. Descripdon: 

L I D Landscaping Design 

Sciil Amendments 

Reuse of Native Soils 

B Smart Irrigadon Systems 

S Street Trees 

Other. Description: 

Minimize erosion from slopes 

@ Disturb existing slopes only when necessary 

Minimize cut and fill areas to reduce slope lengths 

ID Incoiporate retaining walls to reduce steepness of slopes or to shorten slopes 

S Provide benches or terraces on Ingh cut and till slopes to reduce concentration 
of flows 

S Rounding and shaping slopes tcj reduce concentrated flow 

@ Collect eoncentrated flc^ws m stabilized drains and channels 

Other. Description: 
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S T E P 6 

SOURCE CONTROL 

Please complete the checklist on the following pages to determine Source Control BMPs. 
Below is instruction on how to use the checklist. (Also see instructions on page 60 of the 
SUSMP) 

1. Re\ lew (Column 1 and identify which of these potential sources of slormwater pollutants 
apply to your site. Check each box that applies and list in Table 9. 

2. Ri view Column 2 and incorporate all of the corresponding applicable BMPs in your 
Source Ccmtrol l''xhibit in Attachment B. 

3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent 
controls and operational BMPs into Table 9. 

•1. Use the format in i'able 9 below to summarize the project Source Contiol BMPs. 
Incorporate all idenufied Source Control BMPs in your Source Control Exhibit in 
Attachment B. 

T A B L E 9: P R O J E C T SOURCE C O N T R O L B M P S 

Potential source of 

runoff pollutants 

Permanent 

source control BMPs 

Operational 

source control BM 

Otisite Storm Drains M a r k all inlets w i t h the 
words " N o D u m p i n g ! Flows 
In l i ay" or s imilar wliere 
Icasililc 

Main ta in and periodically repaint or 
rc-])lac:c in lc l markings. 

l*ro\'it]f stormwater po lh i l i o i i 

|)rcA <_mil in infiiMuatioi) In lu \\ sik-

nwiu ' is , li ssrcs, or operators. 

Landscaped Axcas 
PreserA'e exist ing native 
trees, shrubs, and ground 
cover to the m a x i m u m extent 
possible. 

I)( sign landscaping to 

m i j u i i i i / < ' i r r igat ion and 

runoff , to promote surface 
inf i l t ra t ion where 
a])pr()priate, and to min imize 

the use of fertih/ers and 
p iMK ides lhat can 
conlr ihnte to stormwater 

po l l i i t inn . 

Where landscaped areas are 

used to retain or detain 
slorniw ater, specify plants 
ih. i i . i t f tolerant of saturated 

soil condit ions. 

I ' l l insure sucicssful 
I sl,il)lishriu-ii(, - c l c I pi,nils 

Mainta in landscaping using 

m i n i m u m or no pesticides. 

Provide I P M informat io t i to new 

owners, lessees aiul operators. 
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appropriate to site soils, 
slopes, climate, sun, \\ ind, 

rain, land use, air movement, 
ecological consistency, and 

plant interactions. 

Pools, spas, ponds, 
decorative fountains, 

and other water 
features 

I f the local nuuiici |)ali ty 

requires pools to be plumbed 
lo the sanitarj ' sewer, place a 
note on the plans and state 

in the narrative that this 
t:onneclion wil l he made 

according to local 
recpiiremcnts. 

Plazas, sidewalks, and 
parldng lots. 

See applicable operational BMPs in 
Fact Sheet SC-72, "Fountain and 
Pool Maintenance," in the CASQA 

Stormwater Quali ty Handbooks at 
www.cabmphandbooks .com 

Plazas, sidewalks, and parking lots 
shall be swept regularly to prevent 

the accumulat ion o f litter and debris. 
Debris f r om pressure washing shall 
be collected to [>revent enlr^' iiUo ibe 

storm drain system. Washwatcr 

conta in ing any cleaning agent or 
dcgrcaser shall be collected and 

discharged to the sanitan,' sewer and 

not discharged to a storm drain. 

Describe your specific Source (loiurol BMPs in an accompanying narrative, and exphun :in\ 
special condidons or situadons that required omitting Source Contiol BMPs or substituting 
alternadves. 

Source (>>ntroI BMPs listed in l iiltle ') cover ilie proposed development associated will) die 
grading permit and to liie best of (>ur knowledge the possible future uses of all graded areas. 
Future developments should process separate SWMPs specific to the scope of the permit. 
(Building and/or Cjraduig) 
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IF T H E S E S O U R C E S 

W I L L BE O N T H E 

P R O J E C T S i T E ... 

... T H E N Y O U R S T O R M W A T E R C O N T R O L P L A N S H O U L D I N C L U D E T H E S E S O U R C E C O N T R O L B M P s 

P o t e n t i a l S o u r c e s of 

R u n o f f P o l l u t a n t s - L i s t 

in T a b l e 9 

P e r m a n e n t C o n t r o l s — S h o w o n 

S o u r c e C o n t r o l E x h i b i t , A t t a c h m e n t 

P e r m a n e n t C o n t r o l s — L i s t in T a b l e 9 

a n d N a r r a t i v e 

O p e r a t i o n a l B M P s — I n c l u d e in 

T a b l e 9 a n d N a r r a t i v e 

A. On-site storm dram 

inlets 

|x] Locations of inlets. M a r k all inlets w i t h the words " N o 

Dinnp ing! Flows to Bay" or similar 
where feasible. 

Maui ta in and periodically repaint or 

replace inlet marldngs. 

Provide stormwarer po l lu t ion 

prevention in fo rma t ion to new site 

owners, lessees, or operators. 

See applicable operational BMPs in 
Fact Sheet SC-44, "Drainage System 

Maintenance," in the CASQA 

Stormwater Qual i ty Handbooks at 

www.cabmphandbooks .eoni 

Include the fo l l owing in lease 
agreements: " Tenant shall not allo\\" 

anyone to discharge anyth ing to 
storm drains or to store or deposit 

materials so as to create a potential 

discharge to storm drains." 

D 1 . Need for furore 
indoor & structural pest 

control 

Note bu i ld ing design features that 
discourage entr>' of pests. 

[xl Provide Integrated Pest Management 

infonr ia t ion to owners, lessees, and 
operators. 
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IF T H E S E S O U R C E S 

W I L L BE O N T H E 

P R O J E C T S I T E ... 

... T H E N Y O U R S T O R M W A T E R C O N T R O L P L A N S H O U L D I N C L U D E T H E S E S O U R C E C O N T R O L B M P s 

P o t e n t i a l S o u r c e s of 

R u n o f f P o l l u t a n t s - L i s t 

i n T a b l e 9 

P e r m a n e n t C o n t r o l s — S h o w o n 

S o u r c e C o n t r o l E x h i b i t , A t t a c h m e n t 

P e r m a n e n t C o n t r o l s — L i s t in T a b l e 9 

a n d N a r r a t i v e 

O p e r a t i o n a l B M P s — I n c l u d e in 

T a b l e 9 a n d N a r r a t i v e 

Ix] D2. Landscape/ 

Outdoor Pesticide Use 

Note : Should be 

consistent w i t h project 

landscape plan ( i f 

applicable). 

{xj Show locations of native trees or 

areas of shrubs and ground cover to 

be undisturbed and retained. 

Q Show self-retaining landscape 

areas, i f any. 

^ Show stormwater treatment 

facilit ies. 

State that f inal landscape plans w i l l 
accomplish all of the fo l lowing : 

Preserve exist ing native trees, shrubs, 

and ground cover to the m a x i m u m 

extent possible. 

Design landscaping to min imize 

irr igat ion and runoff , to promote 

surface inf i l t ra t ion where appropriate, 

and to min imize the use of fertilizers 

and pesticides that can contribute to 

stormwater pol lu t ion . 

Where landscaped areas are used to 

retain or detain stormwater, specii\ ' 
plants that are toleranr of saturated 

soil conditions. 

Consider using pest-resistant plants, 
especially adjacent to hardscape. 

To insure successful establishment, 

select plants appropriate to site soils, 

slopes, climate, sun, w i n d , rain, land 
use, air movement, ecological 

consistency, and plant interactions. 

|x] Main ta in landscaping using 
m i n i m i u n or no pesticides. 

^ See applicable operational BMPs in 

Fact Sheet SC-41, " B u i l d i n g and 

Grounds Maintenance," i n the 

CASQA Stormv.'ater Qual i ty 

Handbooks at 

www.cabmphandbooks .com 

^ Provide I P M in fo rma t ion to new-

owners, lessees and operators. 
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IS p. Plazas, sidewalks, 
and park ing lots. 

S Plazas, sidewalks, and parking lots 

shall be swept regularly to prevent 
the accumulat ion o f l i t ter and debris. 

Debris f r om pressure washing shall 

be lo l l e tMfd to prevent cntr\ uuo the 

storm drain system. Washwatcr 

conta in ing any cleaning agent or 

dcgrcaser shall be collected and 

discharged to the sanitary sewer and 

not discharged to a storm dra in . 
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S T E P 7 

LID AND TREATMENT CONTROL S E L E C T I O N 

.\ iieatment control BMP and/or L I D IMP must he selected to Q-eat the project pollutants of 
concern identified in Table 7 "Project PoUutants of Concern". A treatment control facility with a 
liigh or medium pollutant removal efficiency for the project's most significant pollutant of 
concern shall be selected. It is recommended to use the design procedure in C.hapter 4 of the 
SUSMP to meet NPDES permit L I D requirements, treatment requirements, and flow control 
requirements. I f your project does not utilize this approach, the project will need to demonstrate 
compliance with L I D , Ueatment and hydromodification flow control requirements. Review 
Chapter 2 "Selection of Stormwater Treatment Facilitjcs" in the SUSMP to assist in determining 
the appropriate treatment facility' for your project. 

Will this project be utilizing the unified LID design procedure as described in Chapter 4 of 
the Local SL'S.MP.-' iljje.1. please documau in AUacbmn! D fultowing the sleps in Chapter 4 of the County SUSMPj 

^ cs No 
I f this project is not utilizing the unified L I D design procedure, please describe how the 
alternad^'e liealment facilities will comply with applicable L I D criteria, stormwater treatment 
criteria, and hydromodification management criteria. 

Indicate the project pollutants of concern (POCs) from Table 7 in Column 2 below. 

T A B L E 10 : G R O U P I N G OF P O T E N T I A L P O L L U T A N T S of C o n c e r n (POCs) by f a t e 

d u r i n g s t o r m w a t e r t r e a t m e n t 
I'ollutanl Check Coarse Sediment and Trash Polhiianis lhat lend Pollutants thai lend 

Project to associate with to be dissolved 
Specific 
POCs 

fine panicles during 
treatment 

following ireacment 

Sediincnl X X 
Nutrients X X 
Heavy Metals X 
1 )i ̂ . i n u ( ' Mil |)i m i n i s X 
Trash & Debris X 
Oxygen Demanding X 
Bacteria X 
Oil & Grease X 
Pesticides X 
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" Indicate the treatment facibt}'(s) chosen for this project m the following table. 

G R O U P S O F P O L L U T A N T S and relative e f fec t iveness of treatment T A B L E 11 

faci l i t ies 
Pollutants of 

Concern 

Bioretention 
Facilities 

aJD) 

Settling 
Basins 
(Dry 

Pond.s) 

Wet Ponds 
and 

(ionsirmlnl 
Wetlands 

Infiltration 
Dcvicc.-i 
(LID) 

McdiJ 
Filters 

1 libber 
rait 

biofiltors 

1 hgher-
raie media 

fillers 

rrash Racks 
! lydro 

-dynamic 
1 :•: ••!( 

N'lgeialed 
Swales 

Coarse 

Sediment 

. i i u i 1 I , ; - . l l 

High High I Ii,2h High i 1 ligh i 1 H-li 

Pollutants 

that lend to 

associate 

w-iih fine 

particles 

d u r in g 

t rcatmeni 

High High High High 1 ligh Medium Medium 1 (IW Medium 

Pollutants 

thai tend to 

be dissolved 

f o l l o w i n g 

treatment 

Medium Low Medium High I.ow 1 .(I\V 1 .ow 1 ,(l\V 1 .< )\V 

l̂ lcase check the box(s) that best describes the Treatment C"onir(>l B.MP(s) and/or LI 13 l . \ l l ^ 
selected for this project. Please check i f the treatment facilit)' is designed for water qualit)' or 
hydromudificadon flow control. 

T A B L E 12: P R O J E C T L ID AND T C - B M P S 

L I D and T C - B M P Type W a t e r Q u a l i t y 

T r e a t m e n t O n l y 

! I \ d r o m o d i f i c a l i o n 

F l o w C o n t r o l 

Bioretention Fat ilites ( L I D ) 

@ Bioretendon area X X 
S Flow-through Planter 

(^isiern with BioretenDon 

Seidnii^ B.isnis (Dry P(inds) 

Extended/dr\- detention basin with 
!',iiiss/\'egctated lining^ 

X X 

I'.xtended/dry detention l.)asin with impenaous 
lining 

Underground X'auli 

Cistern 

Infi l t rat ion Devices ( L I D ) 

Infiluation basin 

Infiltration ltench 

(3ther 
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Wet Ponds and Constructed Wetlands 

\X el pond/basin (permanent pool) 

Constructed wedand 

Vegetated Swales (LID<") 

Vegetated Swale 

Media Filters 

Austin Sand I ilter 

Delaware Sand Filter 

Mulu-( Chambered Treatment Train (NKrFl") 

Higher-rate Biofilters 

Tree-pit style unit 

Other 

Higher-rate Media Filters 

Vault based filtiation unit with replaceable 
cartridges 

Other 

Hydrodvnatnic Separator Systems 

Swrrl Concentrator 

Cyclone Separator 

Trash Racks 

(]atch Basin Insert 

Catch Basin Insert w/ I Ivdrocarbon booin 

Odier 

Self-Retaining Areas 

Permeal.ile Pa\ ements 

Sell-Retaining 

Vegetated Roof 

•' Must be designed per SUSMP "N'egerated Swales" design cntena for water ijualitv rreaunent 
credit (p. 65). 

I'or design guidelines and calculations refer lo Chapter 4 "Low Impact I)evelo|)ment Design 
(luide" in the SF'SMP. Please show all calculadons and design sheets for all treatment control 
BMPs pifiposed in .Attachment D 
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> (Create a Construcdon Plan SWMP (~hecklist for your project. 

Instructions on how to f i l l out table 

1. Number and list each measure or B M P you have specified in your S W M P in O j l u m n s 1 

and Maintenance Category in C'olumn ^ o f the table. Leave Column 2 blank. 

2. When you submit construcdon plans, duplicate the table (bv photocopy or electronically). 

N o w f i l l in Column 2, idendfymg the plan sheets where the B.MPs are shown, l,ist all plan 

sheets on which the BMP appears. T h i s table mus t be s h o w n on the f r o n t sheet o f the 

g r a d i n g and i m p r o v e m e n t plans. 

Stormwater Treatment Control BMPs and L I D BMPs 
Descripdon / Type | Sheet MaintcMiance Category ReA'isions 

Bioretendon Facility 1 
Bio-CIean Round R-GISB 
Media Filters 1 

1 BMPs designed to treat stormwater (e.g., L I D and hydromod) shall be considered TCBMPs 

BMP's approved as part o f Stormwater Management Plan (SWMP) dated x x / x x / x x on file wi th 

D P W . Any changes to the above BMP's wi l l require SWMP revision and Plan Change approvals. 

Please describe why the chosen treatment control BMP(s) was selected for diis project. For 

projects util izing a low j ier formmg BMP, please provide a f eas ib i l i t y analysis that 

demonsu-ates utilization o f a treatment control BMP w idi a high or medjum removal efficiency 

ranking is infeasible. 

Bioretention facilities are a vcr\- effective approach for runoff water treatment and flow control. The 

facilities hax e at least medim effecu^ eiiess for pollutants that tend to be dissolved and high 

effectiveness for course sedtinent and trash, and pollutants that tend to associate with fine particles. 

Bio-Clean Round R-GISB Media 1-ilters, Thev have high effectiveness lor course sediment and 
trash, low to medium effecnveiiess for pollutants and tend to be dissolved, and medium 
effecti\ cness for pollutants that tend to associate with fine particles during treatment. 

Please p rov ide the s i z i n g des ign ca lcula t ions for each Dra inage M a n a g e m e n t Area in 

A t t a c h m e n t D . Guidelines for design calculations arc located in ("Chapter 4 o f ihc ( \ ) i ! i m ' 

SUSMP. T o assist in these calculadons a BMP sizing calculator is a\-ailable for use at the fo l lowing 

location: http./ / \V\ \A\ .projcctcleanw ater.org, h t m l / \ \g susmp.html 
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S T E P S 

OPERATION AND MAINTENANCE 

r- Please check the box that best describes the maintenance mechanism(s) for this project. 

T A B L E 13: P R O J E C T BMP C A T E G O R Y 

CATFXiORY 
S E L E C T E D BMP Drs( ription 

CATFXiORY 
Y E S NO 

BMP Drs( ription 

Ftrst' X Bioretention 

Second" 

Bioretention 

Thu-d' 

Bioretention 

Fourth'' 

Bioretention 

Note: 
1. A maintenance inniticnfion will be reijuirfd. 

Please list all indn idual Treatment Control BMPs (TCBMPs) incorporated into the project. Please 
attach the record plan sheets upon completion of project and amend the Major SWMP where 
a|^propriate. For each r\pe of TCBMP provide an inspection sheet in .Attachment F "Maintenance 
Plan". Replicate Table 14 in Attachmeni ( j once the TCBMP has been ccinstructed. 

T A B L E 14 : P R O J E C T SPECIF IC LID A N D TC B M P S 

Treatment ( ontrol BMPs (rC BMPs)i,2 
(List all from SWMP) 

1 ni Ximiher 

Location Dcseription/1 > pe Sheet 

Side of Road Linear Bioretention X 

Back of 1 ot Bioretention Facility X 

1 All Priority Development Projects (PDTs) require a TCRMP. 
2 BMPs designed to treat stormwater (e.g. TID atul hydromod) shall be considered TCBMPs. 
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Resp(msible Party for the Construcdon Phase: 

Idenufv the parries responsible for maintenance during the construcdon phase of the BMPs identified 
above and Source Controls specified in Attachment B. 

Developer's Name: 

Address: 

City State Zip 

Hmail Address: 

Phone Number: . . 

! iiginc rr or" W (>:-k; 

Fngineer's Phone Number: 

'r- Responsible Part)' for (ingoing Maintenance: 

Idcnnh' the parues responsible for long-term maintenance of the BMPs idenufied above and Source 
(Controls specified in Attachment B. Include the appropriate written agreement with the endues 
responsible for OcScM in .Attachment F. Please see Chapter .5 "Stormwater Facility Maintenance" of the 
County SUSMP for appropriate maintenance mechanisms. 

()wner's Name: Montecito Ranch, LLC 

Address: 102 W, Broadway, Suite 1320 

City: .San Diego State: California Zip: 92101 

Email Address: 

Phone Number: 619-696-7355 

' Note: I f a corporation or LL(^, provide informaticMi for principal partner or Agent for 
Sendee of Process. If an f l O A , provide information for the Board or property manager at 
nme of project closeont. 

> Funding Source: 

Provide the funding source or sources for h^ng-term operation and maintenance of each BMP 
idendfied above. Please see ( Chapter 5 "Stonnwater Facility Maintenance" of the Count)' SUSMP 
for the appropriate funding source (»pnons, B\' (crdfying the Major SWMP ilie a[->plicant is 
cerdf\'ing that the funding responsibilities have been addressed and will be transferred to future 
owners. 

See Attachment F 

Montecito Ranch 26 Major SWMP 



ATTACHMENTS 

Please include the following attachments. 

A T T A C H M E N T C O M P L E T E D N / A 
A Project Location Map X 
B Source Control Exhibit X 
C Drainage Management Area (DMA)H.\hibit X 
I ) BMP Sizing Design Calculadons (Water 

Qualir\- and Hydromodification) and TC-
BMP/ lMP Design Details 

X 

E Geotechnical Certification Sheet X 
F Maintenance Plan X 

c; Treatment (Control BMP Certification (Due 
at project completion 

X 

H HMP Study X 
I Gec^morphic Assesmcnt X 

J HMP Exemption Documentation X 
K .Addendum 

Note: .Attachments B and C mav be combined. 

Montecito Ranch 27 Major SWMP 



ATTACHMENT A 

Project Location Map 
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ARCHIE 
MOORE RD 

MONTECITO RANCH 

DYE RD 
MUSSEY GRADE RD 

VICINITY MAP 
NOT TO SCALE 



REC Regional Location Map I Mites 

Consultonts, Inc MONTECITO RANCH 
1 

Source SANGISData 2011 Apnl20l3 



ATTACHMENT B 

Source Control Exhibit 
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ATTACHMENT C 

Drainage Management Area (DMA) Exhibit 
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DR.4INAGE MANAGEMENT AREA 
MONTECITO RANCH 

TYPICAL RESIDENTIAL LOT LAYOUT 

TYPICAL LOT SIZE (20,00 FT ) 

DMA 
Name 

DMA 
Area 

(square 
feet) 

Post-project 
surface type 

DMA 
Runoff 
factor 

DMA 
Area X 
Runoff 
factor 

IMP 

DMA 
STREET 

11000 impervious 1 11000 

IMP 
Sizing 
factor 

Minimum 
Area 

Proposed 
Area 

DMA 
STREET 

9000 pen/ious 0.1 900 
IMP 

Sizing 
factor 

Minimum 
Area 

Proposed 
Area 

IMP 
Sizing 
factor 

Minimum 
Area 

Proposed 
Area 

IMP 
Sizing 
factor 

Minimum 
Area 

Proposed 
Area 

11900 0.04 476 660 IMP 1 
Area 

DMA 
Name 

DMA 
Area 

(square 
feet) 

Post-project 
surface type 

DMA 
Runoff 
factor 

DMA 
Area X 
Runoff 
factor 

IMP 

DMA 
BACK OF 

LOT 
5500 impervious 1 5500 

IMP 
Sizing 
factor 

Minimum 
Area 

Proposed 
Area 

DMA 
BACK OF 

LOT 
5000 pervious 0 1 500 

IMP 
Sizing 
factor 

Minimum 
Area 

Proposed 
Area 

IMP 
Sizing 
factor 

Minimum 
Area 

Proposed 
Area 

IMP 
Sizing 
factor 

Minimum 
Area 

Proposed 
Area 

Total 6000 0.04 240 330 f ' ' Area 
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ATTACHMENT D 

Sizing Design Calculations and TC-BMP/LID Design Details 
(Provide BMP Sizing Calculator results and/or cont inuous simulat ion model ing results, if 

appl icable) 
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ATTACHMENT E 

Geotechnical Certification Sheet 
(if applicable) 

The design of stormwater treatment and other control measures proposed in this plan requiring specific soiJ 
infilLratJon characteristics and/or geological conditions has been reviewed and approved by a registered 
Civil Engineer, Geotechnical Engineer, or Geologist in the State of California. 

Name and registration # Date 
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ATTACHMENT F 

Maintenance Plan 
(Use Chapter 5 of the SUSMP as guidance in developing your Maintenance Plan) 

I. Inspection, Maintenance Log and Self-Verification Forms 

The proposed Bioretendon facihties and Infiltration facility- shall be inspected and 
maintamcd according to the attached Count)' Verification Form and according to 
the Count)' o f San Diego SL^SMP L I D Fact Sheets. 

See Attachment 1 

II. Updates, Revisions and Errata 

This is a living document and should be updated and revised as needed durmg the 
life of the project. 

III . Introduction 

The proposed Montecito Ranch subdivision is a rural residential commumt}' consistmg of 
417 single-family residential lots in die commumty of Ramona, Coimty of San Diego, 
California (Proposed Tract 5250). The project is bound by the Rancho Santa Maria line to 
the north-west, 

Highway 78 to die north, and the project is generally west of Pine Street and north of 
Cedar 

Street. TTie project contains 935 acres and is generally a portion of Sections 5,7,8,9, and 17, 
Township 13 South, Range 1 East 
The prc^posed subdivision will contain 432 lots: 417 single-family residential lots (20,000 
square-foot minmium in size), 15 lots which include uses for open space and dramage and 
infrastnicmre requirements, a park, a historic park site, and a wastewater facility. 

Park and school permanent post-construction BMPs shall be required and are to he 
deterrruned bv proposed developments/ developers at the building permit stage. The 
project will be developed in tu'O map units. 

The rural type lots have a developed foot prmt which minimi7.es disturbance to the natural 
environment, as well as mimmizmg tlie impervious surface area, by consolidatmg graded 
areas and building areas at the extreme front of each lot adjacent to the public street. 
Public access to open space will be provided dirough the incorporation of trail systems. 

1. Side of road and onsite Bioretendon facilities will treat most of the runoff for 
water qualit)' and flow control. 
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IV. Responsibility for Maintenance 

Owner: 
Passerelle. LLC 
402 W. Broadway, Suite 2173 
San Diego, Ca 92101 
Telephone:619-696-7355 

Operation and Maintenance Agreement 

See Attachment 2 (TBD if needed) 

Maintenance Funding 

The proposed extended detention basin (catcgor)' 2 BMP) requires the creauon 
and execution of an agreement by the owner(s) to mamtain the facilit)' as well as an access 
easement and annual inspection fee detenmned by the Count)' of San Diego. 

BMP Maintenance Agreement wnth Easement and Covenant: An agreement will be 
entered mto with the Count)-, which wiU function three ways: 

(a) It win commit the land to bemg used only tor purposes of ihc HMP; 

(b) It will include an agreement by tlie landowner, to mamtain the BMPs in 
accordance witli the maintenance plan (this obligati(in would be passed on to 
fumre purchasers or successors of the landowner, as a covenant); and 

(c) I t will include an easement giving the (^ount)' the right to enter onto the land 
(and any necessar)' adjacent land needed for access) to maintain the BMPs. 

Funding: 

Developer would provide the Count)' wit l i security to substantiate die maintenance 
agreement; secunt)- woidd remam m place for an interim period of 5 years. The 
amount of the sccunt)' would equal the estimated cost of 2 years of maintenance 
activities. The securit)' can be a Cash Deposit, Letter of Credit or other form 
acceptable to the Coimtv'. I f at any time, owners fail to maintam BMPs and the 
Count)- must perform any of the mamtenance activities, then owners shall pay all 
of Count)''s costs incurred in performing the maintenance as defmed in the 
mamtenance agreement. 

(4) Training Program 

The current owner and subsequent ownersliip indi\ndual and/or groups must read 
the project SWMP to get mformed on the operation and mamtenance of the 
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different post construction BMPs. The report will list possible operational 
problems that the owner should rectify as soon as possible. 

V. Summary of Drainage Areas and Stormwater Facilities 

A. Dramage Areas D M A 

(1) Drawmgs showing per\nous and imper\dous areas (copied or adapted from initial 
SWMP). 

(2) Designation and description of each dramage area and how flow is routed to the 
corresponding facilit)'. 

See Attachment 3 

Treatment and Flow-Control Facilities 

The project proposes the use of a linear bioretention facility. 

Bioretention is a terrestrial-based, water qualit)- and water quantity control practice 
using the chemical, biological, and physical properties of plants, microbes, and soils 
for removal of pollutants from stormwater runoff Some of the processes that may 
take place in a bioretention facilitv' include sedimentation, adsorption, filtration, 
volatilization, ion exchange, decomposition, phytoremediation, bioremediation, 
and storage capacity. Bioretention can also be designed to mimic predevelopment 
hydrolog)'. 

The project proposes the use of a dry detention pond facility. 

Dr)' detention ponds (a.k.a. dry ponds, extended detention basins, detention ponds, and 
extended detention ponds) are basins whose oudets have been designed to detain 
stormwater runoff for some minimmn time (e.g., 24 hours) to allow particles and 
associated pollutants to setde. Unlike wet ponds, these facihties do not have a large 
permanent pool of water. However, they are often designed with small pools at the mlet 
and oudet of the basin. They can also be used to provide flood control by including 
additional flood detention storage. 

See Attachment 4 
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VI. Facility Documentation 

Included Copy of Site Plan showing location of TC BMPs 

See Attachment 4 

VII. Maintenance Schedule 

A. Maintenance Schedule for each faciht)' with specific requirements for: 

(1) Routine inspection and maintenance 

(2) Annual inspection and maintenance 

(3) Inspection and mamtenance after major storms 

See Attachments 1, 3 & 4 

Important Note- Service Agreement Information 

.Assemble and make copies of your mamtenance plan. One copy must be submitted to the Count)', 
and at least one copy kept on-site. 

• Format plans to 8'. 2" x 11" to facilitate duplication, tiling, and handling. 

• Include the revision date in the footer on each page. 

• Scan graphics and incorporate with text into a single electronic file. Keep the electronic tile backed-
up so that copies ot the maintenance plan can be made i f the hard copy is lost or damaged. 
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Attachment 1 
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B I O R E T E N T I O N C E L L S 

Most of the newly created imperv ious surfaces will drain lo the proposed Bioretention cells. The 
proposed bioretention facilities will detain the rimoff in a surface reservoir, filter it through plant 
roots and a biologically active soil mix and through a gravel layer and then partially infiltrate it 
into the ground. The site soils are not that permeable therefore an under drain will convey treated 
runolT lo the proposed storm drain. 

Operation and Maintenance (Bioretention Cell) 

The proper functioning of the bioretention cells depends on their long-term maintenance. 
While maintenance is relatively minimal and similar to regular landscaped areas, extra 
care must be taken to maintain the area's pollutant removal and infiltration capacity. This 
is accomplished by maintaining soil structure, caring for soil invertebrates, mulching as 
needed, and periodic removal of debris. 

(Jeneral Maintenance 

• Trash and Debris. During each inspection and maintenance visit to the site, debris 
and trash removal will be conducted to reduce the polential for outlet pipes and other 
components from becoming clogged and inoperable during storm events. 

• Sediment Removal. Sediment accumulation, as part of the operation and maintenance 
program at a bioretention cell will be monitored once a month during the dry season 
and after every large storm (0.50 inch). Specifically, if sediment reaches a level at or 
near plant height, or could interl'ere with flow or operation, the sediment will be 
removed. If accumulation of debris or sediment is determined to be the cause of 
decline in design performance, prompt action (i.e., within ten working days) will be 
taken to restore the self-retaining area to design performance standards. Actions will 
include using additional fill and vegetation and/or removing accumulated sediment to 
correct channeling or ponding. Characterization and .Appropriate disposal of 
sediment will comply with applicable local, county, state, or federal requirements. 

• Removal of Standing Water. Standing water must be removed if it contributes to the 
development of aquatic plant communities or mosquito breeding areas. 

• Damage to structural components such as weirs, inlet, or outlet structures. 
Obstructed inlet or outlet structure. Damage to check dam. Repair or replace all 
damaged structural components as needed. Repair side slopes as needed due to 
erosion. Examine cell height lo ensure a minimum of 9" at all limes. 



inspection Frequency and Requirements 

Frequency 
• Prior lo rainy season (Oct. I si) Annually. 
• Once a month at a minimum. 
• 72 hours (for drawdown time) after every large storm (after every storm monitored or 

those storms with more than 0.50 inch of precipitation.) 
• On a weekly basis during extended periods of wel weather. 

Requirements (Visual Observation) 
• Inspect the bioretention area for proper drawdown or evidence of clogging 
• Inspect for debris accumulation. 
• Inspect for accumulated sediment around yard drains. 
• Inspect low flow outlet orifice for clogging. 

Maintenance Frequency and Requirements 

Frequency 

• Once a month at a minimum during peak growing ,sca.son (late spring and early fall). 

Requirements 

• Removal of debris and sediment accumulation. 
• Check condition of soil mix and replace as necessary 
• Check condition of the outlet pipe and replace i f cracked or damaged. 
• Remove debris and sediment around and inside the low How outlet orifice. 



S T O R M D R A I N S T E N C I L L N G 

• In order to discourage deliberate waste dumping, the four proposed grated inlets shall be 
slenciled and clearly marked with the following sign "No Dumping! Flows to Ocean" 

• Place the message in a visible area within the exposed concrete face of the catch basin. 

General Maintenance 

• Legibility of markers or signs should be maintained. 

• Remove accumulated debris or sediment around the catch basin to prevent blockage 
of message. 

Inspection/Maintenance Frequency and Requrements 

Frequency 

• Inspect once a year at a minimum and replace marker if necessary. 

Requirements (Visual Observation) 

• Inspect for accumulated sediment or debris around catch basins. 

• ln,spect for discoloring of message. 



PRIVATE TREATMENT C O N T R O L BMP 
OPERATION A N D MAINTENANCE VERIF ICATION FORM 

BIORETENTION FACILITIES, VEGETATED SWALES & HIGHER RATE 
BIOFILTERS 

1. Transcribe tlie following information from your notification letter and make corrections as necessary: 
Permit No.: 

BMP Location: 

Responsible Party: 

Phone Number: Email: 

Responsible Party Address: 
Number Street Name & Suffix City/Zip 

• Cfieck here for Address or pfione number ctiange 
2. Using the Table below, please describe the inspections and maintenance activities that have been conducted during 
the fiscal year (July 1 - June 30). and date(s) maintenance was performed. Under "Results of Inspection." indicate 
whether maintenance was required based on each inspection, and if so. what type of maintenance. If maintenance 
was required, provide the date maintenance was conducted and a description of the maintenance REFER TO 
THE BACK OF THIS SHEET FOR MORE INFORMATION DESCRIBING TYPICAL 
MAINTENANCE INDICATORS AND MAINTENANCE ACTIVITIES. If no maintenance was required 
based on the inspection results, state "no maintenance required." 

What To Look For? 
Date 

Inspected 

Results of 
Inspect ion: 

Work needed? 
(Yes/No) 

Date Maintenance Completed and 
Descr ipt ion of Maintenance Conducted 

Accumulation of 
Sediment, Litter, 

Grease 

Standing Water 

Erosion 

Overgrown 
Vegetation 

Poor Vegetation 
Establishment 

Structural Damage 

Accumulation of 
Sediment, Litter, 

Grease 

Standing Water 

Erosion 

Overgrown 
Vegetation 

Poor Vegetation 
Establishment 

Structural Damage 

Accumulation of 
Sediment, Litter, 

Grease 

Standing Water 

Erosion 

Overgrown 
Vegetation 

Poor Vegetation 
Establishment 

Structural Damage 

Accumulation of 
Sediment, Litter, 

Grease 

Standing Water 

Erosion 

Overgrown 
Vegetation 

Poor Vegetation 
Establishment 

Structural Damage 

3. Attach copies of available supporting documents (photographs, copies of maintenance contracts, and/or 
maintenance records) 

4. Sign the bottom of the form and return to: County of San Diego Watershed Protection Program 
Treatment Control BMP Tracking 
5201 Ruff in Road. Suite P. MS 0326 
San Diego. CA 92123 OR 
Email: WatershedsOjsdcounty.ca.qov 

S igna tu re of R e s p o n s i b l e Party P r in t Name Date 



PRIVATE TREATMENT CONTROL BMP 
OPERATION AND MAINTENANCE VERIFICATION FORM 

BIORETENTION FACILITIES, VEGETATED SWALES & HIGHER RATE 
BIOFILTERS-SIDE 2 

This guide sheet pn)\ ides general indicators for maintenance only and for a w ide array of treatment 
control BMPs. Your developer prepared maintenance plans specifically for your treatment control 
BMP as an appendix to the Stormwater Management Plan. Also, if vou have a manufactured 
structure, please refer to the manufacturer's maintenance instructions. 

Biofilters include the following : 
• Vegetated Filter Strip/Swale • Bioswale • Bioretention Facility • Planter Boxes 
• Manufactered Higher-Flow-Rate Biofilters, such as Tree-Pit-Style Units. 
Routine maintenance is needed to ensure that flow is unobstructed, that erosion is prevented, and that soils are held 
together by plant roots and are biologically active. Typical maintenance consists of the following: 

Bioretention BMPs Inspection and Maintenance Checkl ist 
Typical Maintenance Indicators Typical Maintenance Act ions 

Accumulation of sediment (over 2 inches deep or 
covers vegetation), litter, or debns 

Remove and properly dispose of accumulated materials, 
without damage to the vegetation, Confirm that soil is not 
clogging and that the area drains after a storm event. Till 
or replace soil as necessary. 

Poor vegetation establishment Ensure vegetation is healthy and dense enough to provide 
filtenng and to protect soils from erosion Replenish mulch 
as necessary (if less than 3 inches deep), remove fallen 
leaves and debris, prune large shrubs or trees, and mow 
turf areas. 

Overgrown vegetation—woody vegetation not part 
of design is present and grass excessively tall 
(greater than 10 inches) 

Mow or trim as appropriate, but not less than the design 
height of the vegetation (typically 4-6 inches for grass). 
Confirm that irngation is adequate and not excessive and 
that sprays do not directly enter overflow grates Replace 
dead plants and remove noxious and invasive weeds. 

Erosion due to concentrated irrigation flow Repair/re-seed eroded areas and adjust the irrigation. 
Erosion due to concentrated stormwater runoff flow Repair/re-seed eroded areas and make appropriate 

corrective measures such as adding erosion control 
blankets, adding stone at flow entry points, or re-grading 
where necessary Remove obstructions and sediment 
accumulations so water disperses 

Standing water (BMP not draining). If mosquito 
larvae are present and persistent, contact the San 
Diego County Vector Control Program at (858) 694-
2888 Mosquito larvicides should be applied only 
when absolutely necessary and then only by a 
licensed individual or contractor. 

Where there is an underdrain. such as in planter boxes 
and manufactured biofilters, check the underdrain piping 
to make sure it is intact and unobstructed. Abate any 
potential vectors by filling holes in the ground in and 
around the biofilter facility and by insuring that there are 
no areas where water stands longer than 96 hours 
following a storm . 

Obstructed inlet or outlet structure Clear obstructions. 
Damage to structural components such as weirs, 
inlet, or outlet structures 

Repair or replace as applicable. 

Before the wet season and after rain events: remove 
sediment and debns from screens and overflow 
drains and downspouts; ensure pumps are 
functioning, where applicable; check integrity of 
mosquito screens; and; check that covers are 
properly seated and locked. 

Where cisterns are part of the system 

For manufactured high-f low-rate biof i l ters, see 
manufacturer 's maintenance guidel ines 



C H A P T E R 4 : L I D D E S I G N G U I D E 

Bioretention Facilities 

I S * min . aancVctMTvnal m k 

U a a •itfam foctaff to ( i a I v i i i aM mkiwmifn i 

Biorctcnrion ladlin' configured fur trcatmexit-only rcquircincnLS. Bii)rctenaon fadliocs 
can rectangular, linear, or ncady any shape. 

Bioretendon detains runoff in a surface reservoir, filters it through 
plant roots and a biologically active soil mix, and then infiltrates it 
into the ground. Where nadve soils are less permeable, an 
underdrain conveys treated runoff to storm drain or surface 
drainage. 

Bioretention facilities can be configured in nearly any shape. VCHnen 
configured as linear swales, they can convey high flows while 
percolating and treating lower flows. 

Bioretention facilities can be configured as in-ground or above-
ground planter boxes, with the bottom open to allow infiltration 
to native soils underneath. I f infiltration cannot be allowed, use 
the sizing factors and criteria for the Flow-Through Planter. 

• CRITERIA 

For development projects subject only to runoff treatment 
requirements, the following criteria apply: 

Best Uses 

• Commercial areas 

• Residential 
subdivisions 

• Industrial 
developments 

• Roadways 

• Parking lots 

• Fit in setbacks, 
medians, and other 
landscaped areas 

Advantages 

• Can be any shape 

• Low maintenance 

• Can be landscaped 

Limitat ions 

• Require 4% of 
tributary impervious 
square footage 

• Typically requires 3-4 
feet of head 

• Irrigation typically 
required 

Parameter 

Soil mix dejnh 

Soil mix minimum percolation rate 

Soil mix surface area 

Criterion 

18 inches minimum 

5 inches per hour minimum sustained 
(10 inches per hour initial rate 
recommended) 

0.04 dmes trihutar)- imperx-ious area (or 
equivalent) 
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C H A P T E R 4 : L I D D E S I G N G U I D E 

Parameter 

Surface reservoir depth 

Underdrain 

Criterion 

6 inches minimum; may be sloped to 4 
inches where adjoining walkways. 

Required in Group "C" and " D " soils. 
Perforated pipe embedded in gravel 
("Class 2 permeable" recommended), 
connected to storm drain or other 
accepted discharge point. 

• D E T A I L S 

Plan. On the surface, a bioretention facility should be one level, shallow basin—or a series of 
basins. As runoff enters each basin, it should flood and fill throughout before runoff overflows 
to the oudet or to the next downstream basin. This will help prevent movement of surface 
mulch and soil mix. 

Use check dams for linear bK>rctcntHin facflitics 
(swales) on a slope. 

In a linear swale, check dams should be placed so that the lip of each dam is at least as high as 
the toe of the next upstream dam. A similar principle applies to bioretention facilities built as 
terraced roadway shoulders. 

Inlets. Paved areas draining to the facility should be graded, and inlets should be placed, so that 
runoff remains as sheet flow or as dispersed as possible. Curb cuts should be wide (12" is 
recommended) to avoid clogging with leaves or debris. Allow for a minimum reveal of 4"-6" 
between the inlet and soil mix elevations to ensure turf or mulch buildup does not block the 
inlet. In addition, place an apron of stone or concrete, a foot square or larger, inside each inlet to 
prevent vegetation from growing up and blocking the inlet. 
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C H A P T E R 4 : L I D D E S I G N G U I D E 

VC^ere runoff is collected in pipes or gutters and conveyed to the facilit)', protect the landscaping 
from high-velocity flows with energy-dissipating rocks. In larger installations, provide cobble-
lined channels to better distribute flows throughout the facility. 

Upturned pipe oudets can be used to dissipate energy when runoff is piped from roofs and 
upgradient paved areas. 

Soil mix. The required soil mix is similar to a loamy sand. It must maintain a minimum 
percolation rate of 5" per hour throughout the life of the facility, and it must be suitable for 
maintaining plant life. Typically, on-site soils will not be suitable due to clay content. 

Storage and drainage layer. "Class 2 permeable," Caltrans specification 68-1.025, is 
recommended. Open-graded crushed rock, washed, may be used, but requires 4"-6" washed pea 
gravel be substituted at the top of the crushed rock gravel layers. Do not use fi l ter fabric to 
separate the soil mix from the gravel drainage layer or the gravel drainage layer from the native 
soil. 

Underdrains. No underdrain is required where native soils beneath the facility are Hydrologic 
Soil Group A or B. For treatment-only facilities where native soils are Group C or D , a 
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C H A P T E R 4 : L I D D E S I G N G U I D E 

perforated pipe must be bedded in the gravel layer and must terminate at a storm drain or other 
approved discharge point. 

Outlets. In treatment-only facilities, oudets must be set high enough to ensure the surface 
reservoir fills and the entire surface area of soil mix is flooded before the oudet elevation is 
reached. In swales, this can be achieved with appropriately placed check dams. 

The outlet should be designed to exclude floating mulch and debris. 

Vaults, utility boxes and light standards. It is best to locate utilities outside the bioretention 
facility—in adjacent walkways or in a separate area set aside for this purpose. I f utility structures 
are to be placed within the facility, the locations should be anticipated and adjustments made to 
ensure the minimum bioretention surface area and volumes are achieved. Leaving the final 
locations to each individual utility can produce a haphazard, unaesthetic appearance and make 
the bioretention facility more difficult to maintain. 

Emergency overflow. The site grading plan should anticipate extreme events and potential 
clogging of the overflow and route emergency overflows safely. 

Trees. Bioretention areas can accommodate small or large trees. There is no need to subtract the 
area taken up by roots from the effective area of the facility. Extensive tree roots maintain soil 
permeability and help retain runoff. Normal maintenance of a bioretention facility should not 
affect tree lifespan. 

The bioretention facilit}- can be integrated with a tree pit of the required depth and filled with 
strucmral soil. I f a root barrier is used, it can be located to allow tree roots to spread throughout 
the bioretention facility while protecting adjacent pavement. Locations and planting elevations 
should be selected to avoid blocking the facility's inlets and oudets. 

SIDEWALK — SIDEWALK 

ROOT BARRIER 

STRUCTURAL 
SO)L 

Bioretention facility configured as a tree well. 
The rcK )t Ijarricr Is optional 
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C H A P T E R 4 : L I D D E S I G N G U I D E 

• APPL ICAT IONS 

Multi-purpose landscaped areas. Bioretention facilities are easily adapted to serve multiple 
purposes. The loamy sand soil mix will support turf or a plant palette suitable to the location and 
a well-drained soil. 

Example landscape treatments: 

• Lawn with sloped transition to adjacent landscaping. 

• Swale in setback area 

• Swale in parking median 

• Lawn with hardscaped edge treatment 

• Decorative garden with formal or informal plantings 

• Traffic island with low-maintenance landscaping 

• Raised planter with seating 

• Bioretention on a terraced slope 

Uiorctcntion facility cijnfigurcd as a recessed decorative 
lawn with hardscajxTd edge. Bioretention faciliiy configured and planted as a lawn/ play area. 
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C H A P T E R 4 : L I D D E S I G N G U I D E 

Residential subdivisions. Some subdivisions are designed to drain roofs and driveways to the 
streets (in the conventional manner) and then drain the streets to bioretention areas, with one 
bioretention area for each 1 to 6 lots, depending on subdivision layout and topography. 

If allowed by the local jurisdiction, bioretention areas can be placed on a separate, dedicated 
parcel with joint ownership. 

V I I 
1^ 

[ I I 

Bioretention (aahty receiving drainage 
from individual lot.s and the street in 

a residential subdivision. 

Sloped sites. Bioretention facilities must be constructed as a basin, or series of basins, with the 
circumference of each basin set level. It may be necessary to add curbs or low retaining walls. 

•UNOfF T rLMlTBTl ««> 

i . W L * O-TIXT 

Bioretention tacilit)' configured as a parking median 
N< )ie use I){ ht )llards in place of curbs, eliminating the need for curb cuts. 
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C H A P T E R 4 : L I D D E S I G N G U I D E 

Design Checklist for Bioretention 

• Volume or depth o f surface reservoir meets or exceeds minimum. 

• 18" depth "loamy sand" soil mix with minimum long-term percolation rate o f 5"/hour. 

O Area o f soil mix meets or exceeds minimum. 

• Perforated pipe underdrain bedded in "Class 2 perm" with connection and sufficient head to storm drain or 
discharge point (except in " A " or " B " soil-s). 

• N o filter fabric. 

• Underdrain has a clean-out port consisting o f a vertical, rigid, ntm-pcrforated PVC pipe, with a minimum 

diameter o f 6 inches and a watertight cap. 

• Location and footprint o f facilit)' are shown on site plan and landscaping plan. 

• Bioretention area is designed as a basin (level edges) or a scries o f basins, and grading plan is consistent with 
these elevaticms. I f facilit)- is designed as a swale, check dams arc set so the lip o f each dam is at least as high as 
the toe o f the next upstream dam. 

• Inlets are 12" wide, have 4"-6" reveal and an apron or other provision to prevent blockage when vegetation 

grows in, and energy dissipation as needed. 

• Overflow connected to a dov^Tistream storm drain or appriwed discharge point. 

• Emergency spillage will be safely conveyed overland. 

• Plantings are suitable to the climate and a well-drained soil. 

• Irrigation system with connection to water supply. 

O Vaults, utility boxes, and light standards are located outside the minimum soil mix surface area. 

• When excavating, avoid smcanng of the soils on bottom and side slopes. .Minimize compaction o f native soils 
and " r ip" soils i f clayey and/or compacted. Protect the area f rom construction site r u n o f f 
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£ V/lfiO.MMENT^i ScRVfCfS, INC 

Includes the Patented 'Shelf System' 

Higher Storage Capacity, Same 15 Minute Service Time 

• 5 Year Warranty 

• Works in Any Size Catch Basin 

• N o Nets or Geofabr ics 

• 15+ Year User Life 

• Meets r ' Requ i rements 

• Pa ten ted Shelf System 

• Fiberglass Cons t ruc t ion 

Model # Treatment 
Flow C'S 

Bypass Flow 
(CFS) 

BC-RGISB-22-24 2.4 Unlimited 

• 7 4 % - 8 6 % Removal of TSS 

• 54% Removal of Oils & Grease 

• 5 7 % - 7 1 % Removal of 

Phosphorus 

• 56%-60% Removal of 

N i t rogen 

Bypass Flow Patli 

Treatment Flow Path 

Manhole Cover 

Curb Opening 

Bypass Weir 

Patented Shelf 
System J 

BioSorb 
Hydrocarbon 
Boom 

Debris 
Retention 
Screen 

Coarse 
Screen 

Medium 
Screen 

Fine 
Screen 

Outflow Pipe-



City and County 
of Honolulu 

Vac Truck Hose 

Cleaned Without 
Catch Basin Entry 

Cleaned Easily 

With Vac Truck 

15 Minute 

Service Time 

County of 

San Diego 

ESTUARY 
PART NLRSI IIP 

Meets Full 
Capture 

Requirements 

Parking Lots 

Roadways 

2972 San Luis Rey Rd 
Oceanside, CA 92058 

p 760.433.7640 f 760.433.3176 
www.BioCleanEnvironmental.com 

is--' 



Curb In let Basket 

I. Specifications 

Coverage: The curb inlet basket provides full coverage of inlets such that all catch basin Influent, at rated flows, is 
conveyed to the filter. The filter will retain all windblown and swept debris entering the drain. 

Shelf System: The filter basket is located in the catch basin directly beneath a manhole opening for direct 
service/access from the manhole. The filter provides a shelf system made of UV protected marine grade fiberglass 
to direct water flow from the curb inlet to the filter, which is located directly under the manhole. 

Non-Corrosive Materials: All components of the filter system, including mounting hardware, fasteners, support 
brackets, filtration material, and support frame are constructed of non-corrosive matenals (316 stainless steel, and 
UV/manne grade fiberglass). Fasteners are stainless steel Pnmary filter mesh is 316 stainless steel welded 
screens. Filtration basket screens for coarse, medium and fine filtration is V*" x 1 ^/"expanded, 10x10 mesh, and 
35 X 35 mesh with optional 50 x 50 mesh and 200 x 200 mesh, respectively. No polypropylene, monofilament 
netting or fabrics shall be used in the products. 

Durability: Filter (excluding oil absorbent media) and support structures are of proven durability, with an expected 
sen/ice life of 10 to 15 years. The filter and mounting structures are of sufficient strength to support water, 
sediment, and debns loads when the filter is full, with no slippage, breaking, or teanng. All filters are warranted for a 
minimum of five (5) years. 

Oil Absorbent Media: The Filter is fitted with an absorbent media for removal of petroleum hydrocarbons from 
Influent, and so placed In the filter assembly to treat influent at rated flow. Absorbent media is easily replaceable in 
the filter, without the necessity of removing fixed mounting brackets or mounting hardware. 

Overflow Protection: The drain filter is designed so that it does not inhibit storm flows entenng the curb inlet, or 
obstruct flow through the catch basin during peak storm flows. 

Filter Bypass: Water will not bypass the filter at low flows, nor bypass through attachment and inlet contact 
surfaces at low flows. 

Pollutant Removal Efficiency: The filter is designed to capture high levels of trash and litter, grass and foliage, 
sediments, hydrocarbons, grease and oil. 

POLLUTANT Curb Inlet Basket 
Trash & Litter 90 to 95% 
Oil & Grease 54 to 96% 
Sediments/TSS 93,54% 
Organics 79.3% 
Total Nitrogen 65 to 96% 
Total Phosphorus 71 to 96% 

Non-Scouring: During heavy storm flows or other flows that bypass the filter, the filter screen design prevents 
washout of debns and floatables in the filter basket. 

Filter Removal: The filter basket is readily removable from the mounting/support frame for maintenance or 
replacement Removal and replacement of filter screens is accomplished without the necessity of removing 
mounting bolts, support frames, etc., but by lift out through the manhole. 

I I . Ins ta l la t ion 

Installation: The filter will be securely installed in the catch basin or curb inlet opening, with contact surfaces 
sufficiently joined together so that no filter bypass can occur at low flow. All anchoring devices and fasteners are 
installed within the interior of the drain inlet. The filter basket is located in the catch basin directly beneath a 



manhole opening for direct service/access from the manhole. The filter system provides a shelf system to direct 
water flow from the inlet to the filter, which is located under the manhole 

Installation Notes: 

1. BIO Clean Environmental Services, Inc notes the Curb Inlet Basket shall be installed pursuant to the 
manufacturer's recommendations and the details on this sheet. 

2. The patented shelf system shall provide coverage of entire inlet opening, including inlet wing(s) where 
applicable, to direct all flow to basket(s). 

3 Attachments to inlet walls shall be made of non-corrosive hardware. 
4. Shelf system shall be installed so that filtration basket is located under manhole access 
5. For the Continuous Curb Inlet Basket(No Shelf System), install bracket under curb opening and hang basket on 

bracket 

III. Ma in tenance 

Maintenance: The filter is designed to allow for the use of vacuum removal of captured materials in the filter 
basket, serviceable by centnfugal compressor vacuum units without causing damage to the filter or any part of the 
mounting and attachment hardware dunng normal cleaning and maintenance. Filters can be cleaned and 
vacuumed from the manhole-opening. Entenng the catch basin to clean the filters is not necessary 

Maintenance Notes: 

I. BIO Clean Environmental Services. Inc recommends cleaning and maintenance of the Curb Inlet Basket a 
minimum of four times per year or following a significant rain event that would potentially accumulate a large 
amount of debris to the system The hydrocarbon boom should be replaced a minimum of twice per year or at 
each service as needed. 

2 Any person performing maintenance activities that require entenng the catch basin or handle a toxic substance 
have completed the proper training as required by OSHA. 

3. Remove manhole lid to gam access to inlet filter insert. The filter basket should be located directly under the 
manhole lid. Under normal conditions, cleaning and maintenance of the Curb Inlet Basket will be performed 
from above ground surface. 

4. Special Note entry into an underground manhole, catch basin and stormwater vault requires training in an 
approved Confined Space Entry Program 

5 Remove all trash, debris, organics, and sediments collected by the inlet filter insert. Removal of the trash and 
debns can be done manually or with the use of a vactor truck. Manual removal of debris may be done by lifting 
the basket from the shelf and pulling the basket from the catch basin and dumping out the collected debns. 

6. Any debris located on the shelf system can be either removed from the shelf or can be pushed into the basket 
and retneved from basket. 

7. Evaluation of the hydrocarbon boom shall be performed at each cleaning. If the boom is filled with 
hydrocarbons and oils it should be replaced Removed boom by cutting plastic ties and remove boom Attach 
new boom to basket with plastic ties through pre-dnlled holes in basket. 

8 Place manhole lid back on manhole opening. 
9. Transport all debris, trash, organics and sediments to approved facility for disposal in accordance with local and 

state requirements. The hydrocarbon boom with adsorbed hydrocarbons is considered hazardous waste and 
need to be handled and disposed of as hazardous material. Please refer to state and local regulations for the 
proper disposal of used motor oil/filters. 

10. Following maintenance and/or inspection, the maintenance operator shall prepare a maintenance/inspection 
record. The record shall include any maintenance activities performed, amount and deschption of debns 
collected, and condition of filter. The owner shall retain the maintenance/inspection record for a minimum of 
five years from the date of maintenance. These records shall be made available to the governing municipality 
for inspection upon request at any time. 

I I . Any toxic substance or item found in the filter is considered as hazardous material can only be handled by a 
certified hazardous waste trained person (minimum 24-hour hazwoper). 

BIO CLEAN ^ 
ENVIRONMENTAL SERVICES, I N C . I ^ ^ 

P O Box 869, Oceanside, CA 92049 
(760 433-7640 Fax (760) 433-3176 
www.biocleanenvironmental.net 
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Table 5 1 DetemuiiatioG of Appropnate Mauireiiaricc Xlcclianiscis 

L-icr»i5ed cii'a. coniplexitr. c o j t or other maintecanc* factors 

i.ParaLC Respotisibikn- ;Pabkc Responsibilitvi 

rsist Category Second C itegoi-- T h u d Calegorr Foiudi Categorr 

Import . inctf ot 
Nlaintenance 

Minimal mamtemnce, 
inherent m BMP o£ 
properrr steTrardship 
Miiunnim, annual 
maintenance veniication 
15 req-.-.ired 

Need to make sure pnvate 
owners maintain, and 
provide Countr abilirr to 
step in & perform 
maintenance throiigh 
easement 

Warrant! Countr Flood 
Control to assixme 
responsibihtv, wi th funding 
related to proiect 

Couniv responiibiktv 
for maintenance and 
funding bevond 
proiect) 

T>'pical B M P s Vegerated Sirales; 
BiQtetenDon. Flcro -
t h ro i ^h Planter; G i r e m 
TTith Bioretention, Trash 
Racki, Private Road 
Diau i Inserts. 

[First categorr phis:] 
Settkng Basms; IniUtraaon 
Dex-ices; Media Filters, 
High-rate Biofilters; 
Hydrodynamic Separator 
S\-5tem5. 

[Second category pl"-is:] 
Settling Basms; et Ponds 
and Constr^icted Wedands 

Anv Cotmtv owned 
and ntamtamed 
treatment control 
BMP 

Mechanisms 1. Stormwatei Ordniance' reqiiirement [section 

6 .Siofai&ih ] . tvith code enforcement 
2- Nuisance abatement with cost? charged back to 

prcoertT owiier 
3 Condition in ongoing perrru: such as a Maior Use 

Pemiit (i l proiecrhai i f U P ) 
4. Notice to newpuchasers [6T.S13(e;] 
3. Sv.bdivision pnbhc report ' Vhi te paoers" to 

include notice ot mauitenance re3jx)n5ibilitv 

1 Easement dedication to 
FCD 

2 Liclusion mto a 
watershed specific 
ComiTjumtv Faahtv 
District CFD, or ' 
mdividual formation o f 
benefit area C F D 

3 Coiuifv Flood Control 
mamtenance 
doc'.smentation 

1 Land owned o i 
dedicated to Co-mrv 
or Flood Control 
District (FCD i. 

2. F C D ./• County 
mamtenance 
docnmientation 

Mechanisms 

6, Recorded 

Maintenance 

Notitication 

6 Recorded easement 

agreement w i d i covenant 

bmdme on snccesjoi: 

1 Easement dedication to 
FCD 

2 Liclusion mto a 
watershed specific 
ComiTjumtv Faahtv 
District CFD, or ' 
mdividual formation o f 
benefit area C F D 

3 Coiuifv Flood Control 
mamtenance 
doc'.smentation 

1 Land owned o i 
dedicated to Co-mrv 
or Flood Control 
District (FCD i. 

2. F C D ./• County 
mamtenance 
docnmientation 

F i m d i i i g 

Source (s) 
None necessarr Secunty (Cash de^josit. 

Letter of Credit, or other 
accepable to Countr.i for 
intermi period. Agreement 
tor secuntT to contain 
provisions for release or 
reiund, i f not used. 

Start-up in te r im: 
Developei fee coTecu'.g 24 
months o f costs 

Permanent: 

F C D Tax Assessment 
per FCD Ac t Sec 105-1" 5 

Varies gas nis for BAIP 
ui road R O W Transnet 
for CIP protects 
special fiindmg or 
General fundmg for 
odaer!. 

" Cc ir.tT o f San Diego Vrarenhfcl P :o twt io : i . S to t iuwi te i M.-uiageiu*ii!. and Disckaiig-e Cont ro l Ordinance l i . D Co Cod* Sec 
6~ SOI et sec; 
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RECORDING REQUESTED BY: 

WHEN RECORDED MAIL TO: 

(property owner) 
SPACE ABOVE THIS LINE FOR RECORDER'S USE 

MAINTENANCE NOTIFICATION AGREEMENT FOR 
CATEGORY 1 STORMWATER TREATMENT CONTROL BMP's 

THIS AGREEMENT is made on the day of , 20 
the Owner(s) of the hereinafter described real property; 

Address Post Office Zip Code 
Assessor Parcel No.(s) 

List, identify, locate (plan/drawing number) and describe the TC BMP(s) 

Owner{s) of the above property acknowledge the existence of the stormwater Treatment Control Best Management Practice (TC 
BMP) structure{s) on the said properly. Perpetual maintenance of the TC BMP(s) is the requirement of the State NPDES Permit, 
Order No. R9-2007-0001. Section D.1.d.(6) and the County of San Diego Watershed Protection Ordinance (WPO) Ordinance No. 
10096 Section 67.812 through Section 67.814, and County Standard Urban Stormwater Mitigation Plan (SUSMP) Chapter 5 In 
consideration of the requirement to construct and maintain TC BMP(s). as conditioned by Discretionary Permit, Grading Permit, 
and/or Building Permit (as may be applicable), I/we hereby covenant and agree that: 

1. lAA'e are the owner(s) of the existing (or to be constructed concurrently) premises located on the above described property. 
2. lAA/e shall take the responsibility for the perpetual maintenance of the TC BMP(s) as listed above in accordance with the 

maintenance plan and in compliance with County's self inspection reporting and verification for as long as I/we have ownership 
of said property(ies). 

3. lAA/e shall cooperate with and allow the County staff to come onto said property(ies) and perform inspection duties as 
prescribed by local and state regulators. 

4. lA/Ve shall inform future buyer(s) or successors of said properly(ies) of the existence and perpetual maintenance requirement 
responsibilities for TC BMP(s) as listed above and to ensure that such responsibility shall transfer to the future owner(s). 

5. lAA/e will abide by all of the requirements and standards of Section 67.812 through Section 67.814 of the WPO (or renumbering 
thereof) as it exists on the date of this Agreement, and which hereby is incorporated herein by reference 

This Agreement shall run with the land. If the subject property is conveyed to any other person, firm, or corporation, the instrument 
that conveys title or any interest in or to said property, or any portion thereof, shall contain a provision transferring maintenance 
responsibility for TC BMP(s) to the successive owner according to the terms of this Agreement. Any violation of this Agreement is 
grounds for the County to impose penalties upon the property owner as prescribed in County Code of Regulatory Ordinances, Title 
1, Division 8. Chapter 1 Administrative Citations §§18.101-18.116. 

Owner(s) Signature(s) 

Print Owner(s) Name(s) and Title 

STATE OF CALIFORNIA 
COUNTY OF 

On before me, _Notary Public, 
personally appeared who proved to me on the basis of satisfactory evidence to be 
the person(s) whose name(s) is/are subscribed to the within instrument and acknowledged to me that he/she/they executed the 
same in his/her/their authorized capacity(ies), and that by his/her/their signature(s) on the instrument the person(s) or the entity 
upon behalf of which the person(s) acted, executed the instrument. 
I certify under PENALTY OF PERJURY under the laws of the State of California that the foregoing paragraph is true and correct. 
WITNESS my hand and official seal. 

Signature 
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ATTACHMENT G 

Treatment Control BMP Certification for 
DPW Permitted Land Development Projects 

After TCBMP construction, complete a TCBMP Certification form to verify with County staff that 

all constructed TCBMPs on the record plans match the approved TCBMPs in the most current 

SWMP. TCBMP Certification must be completed and verified for pennit closure. 
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DEPARTMENT OF PUBLIC WORKS 

Treatment Control BMP Certification 
for DPW Permitted Land Development Projects 

Permit Number (e.g. L-grading) HSU Watershed 

Project Name 

Location .Address 

Maintenance Notification/.Agrcement No.: 

Rc.sp()nsii)le FartA for C onstruction Phase 

Developer's Name: 

Address: 

City State Zip 

Lmail Address: 

i*hone Number: 

Engineer of Work: 

Engineer's Phone Number: 

Responsible Parl\ for Ongoing Maintenance 

Owner's Name(s)* 

Address: 

City State Zip 

I mail Address: 

Phone NLimber: 

* Note: I f a corporation or LLC. provide information for principal partner or Agent for Service of 
Process. If an HOA, provide information for the Board or property manager at time of projecl 
closeout. 
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Treatment Control BMPs (TCBMPs).: 
(List all from SW.MP) 

Lot Number 
Or 

Location Description/Type Sheet 

1 All Priority Development Projects (PDPs) require a TCBMP. 
2 BMPs designed to treat stonnwatcr (e.g. LID and hydromod) shall be considered TCBMPs. 
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For Apt)licant to submit to PDCI: 

c Copy of the final accepted SWMP and any accepted addendum. 

c Copy of the most current plan showing the Stormwater TCBMP Table, plans/cross-section 

sheets of the TCBMPs and the location of each verified as-built TCBMP. 

o Photograph of each TCBMP. 

: C"op> of the approved TCBMP maintenance agreement and associated security 

By signing below. I certitS" that the treatment control BMP(s) for this project have been constructed 
and all BMPs are in substantial confomiancc with the approved plans and applicable regulations. I 
understand the County reser\es the right to inspect the above BMPs to verify compliance with the 
approved plans and Watershed Protection Ordinance. Should it be determined that the BMPs were 
not constructed to plan or code, corrective actions may be necessarv' before permits can be closed. 

Plea.se sign your name and seal. ISLAL] 

Professional Engineer's Printed Name: 

Professional Engineer's Signed Name: 

Dale: 
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COUNTY - OFFICIAL USE ONLY: 

ForPDCL-

PDCI Inspector: 

Date Project ha.s/expecls to close: 

Date Certification received from EOW: 

By signing below. PDCI Inspector concurs that everv' noted TCBMP has been installed per plan. 

PDCI Inspector's Signature: Date: 

FOR WPP: 

Date Received from PDCI: 

WPP Submittal Reviewer: 

WPP Reviewer concurs that the information provided for the following TCBMPs is acceptable to 

enter into the I CBMP Maintenance verification inventory: 

-ist acceptable I CBMPs: 

WPP Reviewer's Signature: Date: 

O Provide a copy of the certification sheet lo DPLU. 
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ATTACHMENT H 

Preliminary HMP Study 
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TECHNICAL MEMORANDUM 

A. Preliminary SWMM Modeling for Hydromodification Compliance 
for POC #1 

B. Brown and Caldwell Calculator Modeling for Hydromodification 
Compliance for POC #2 

MONTECITO RANCH 

PREPARED BY: 

REC Consultants Inc 

2442 Second Avenue 

San Diego, CA 92101 

Revised 6-14-2013 



A. Preliminary SWMM Modeling for Hydromodification Compliance for POC #1 

INTRODUCTION 

This memorandum summarizes the approach used to model the proposed Montecito Ranch 

Site in Ramona, California using the EPA Storm Water Management Model 5.0 (SWMM). The 

technical memo was prepared under the guidance of Tory Walker Engineering. 

General SWMM models were prepared for the existing and proposed conditions at the site in 

order to determine if the proposed bioretention areas had a sufficient footprint and storage 

capacity to meet the current Hydromodification Management Plan Requirements (HMP) from 

the Regional Water Quality Control Board. The bioretention area footprints for this site were 

designed using a 4%, 5% and 6% sizing factors to meet the County of San Dicgo storm water 

quality requirements and the hydromodification requirements via SWMM modeling. SWMM 

was used to optimize the cross-section and outlet orifice structure design. 

SWMM MODEL DEVELOPMENT 

Sixteen prototypical SWMM models were prepared for this study, eight for existing conditions 
and eight for the proposed conditions. The different models cover different watershed 
characteristics encounter at the proposed site. SWMM was used for this study for two reasons. 
First, the SWMM has an EPA developed bioretention modeling routine that can handle all of the 
specific inputs necessary to model bioretention cells that are used to meet HMP criteria in San 
Diego County. Secondly, the SWMM model has been tested and shown to return long-term 
rainfall to runoff ratios that closely replicate the ratios for gauged San Diego Watersheds. For 
both SWMM models, flow duration curves were prepared to determine if the proposed 
bioretention footprint was sufficient to meet HMP requirements. 

The inputs required to develop SWMM models include rainfall, watershed characteristics, and 
BMP configurations. The Ramona Rain Gage from the Project Clean Water website was used for 
this study. Evaporation for the site was modeled using average monthly values from the county 
hourly dataset. The site was modeled as having three hydrologic soil groups, B, C & D types, 
following both the San Diego County Hydrology Manual soil map and the USGS Survey web-
based Soil Survey Map. The SWMM input files for this study are included in Attachment 7, and 
the electronic files are also included on the attached CD. 

BIORETENTION MODELING 

The eight prototypical bioretention basins proposed for the site were modeled using the 

default bioretention LID module within SWMM The bioretention module can model the gravel 

underground storage layer, underdrain with an orifice plate, amended soil layer, and a surface 

storage pond up to the elevation of the outlet riser pipe. This approach is explained in 

Attachment 4, and details are included in Attachment 6. A simple and conservative approach 

was taken to model the basins at this preliminary stage. The basins have been overdesign for 

four reasons. First, to show compliance; second to allow for future optimization if needed 

during final engineering, third, to balance other areas within the development envelope that 

have not been accounted for HMP compliance such as public roads and parks. Fourth, to 

account for potential area with bioretention deficit due to topographic or sidewalk space 

constraints. 



SUMMARY OF DEVELOPED CONDITIONS 1 

DMATYPE^ 
CONTRIBUTING 

AREA (ac)^ 

IMPERVIOUS 

PERCENTAGE 

{%) 

MEAN 

SLOPE {%) 

EXISTING 

B-FLAT 0.4 62.4 8.3 

B-MED 0.2 62.4 9.8 

B-BACK 

hLAI 
0.2 41.1 9.2 

C-FLAT 0.4 b? 4 12.6 

C-MED 0.2 62.4 14.3 

C-BACK 

FLAT 
0.2 41.1 15.2 

D-FLAT 0.4 62.4 5.84 

D-BACK 

FLAT 
0.2 41.1 4.56 

B FLAT= AREA WITHIN SOIL TYPE B DRAINING TO STREET BMP WITHIN FLAT STREET SLOPES (0.5% TO 3.0%) 

B MED= AREA WITHIN SOIL TYPE B DRAINING TO STREET BMP WITHIN MILD STREET SLOPES (3.1% TO 5.5%) 

B BACK FLAT= AREA WITHIN SOIL TYPE B DRAINING BACK OF LOT 

C FLAT- AREA WITHIN SOIL TYPE C DRAINING TO STREET BMP WITHIN FLAT STREET SLOPES (0.5% TO 3.0%) 

D MED= AREA WITHIN SOIL TYPE D DRAINING TO STREET BMP WITHIN MILD STREET SLOPES (3.1% TO 5.5%) 

C BACK FLAT= AREA WITHIN SOIL TYPE C DRAINING BACK OF LOT 

D FLAT- AREA WnHIN SOIL TYPE D DRAINING TO STREET BMP WITHIN FLAT STREET SLOPES (0.5% TO 3.0%) 

D BACK FLAT- AREA WITHIN SOIL TYPE D DRAINING BACK OF LOT 

IMP AREAS ARE SUBTRAaED FROM THE OVERALL DMA TO ENSURE AREAS ARE NOT DOUBLE COUNTED 

SUMMARY OF DEVELOPED CONDITIONS 2 

WATER QUALITY 

BMP 
% 

BMP 

BMP SIZE 

(sf) 

SURFACE 

POND 

(in) 

GRAVEL 

(in) 

LOW 

ORIFICE 

(in) 

TOTAL 

AREA 

(ac) 

NUMBER 

OF BMPS" 

LOCATION 

OF BMP 

AREA 

REQUIRED 

AREA 

PROVIDED 

B-FLAT 6 660 10 18 0.625 67.1 168 STREET 478 660 

B-MED 6 330 10 18 0.5 53.7 270 STREET 239 330 

B-BACK 

FLAT 
6 240 18 12 0.5 11.1 56 

BACK OF 

LOT 
158 240 

C-FLAT 6 660 10 18 0.75 24.7 62 STREET 478 660 

C-MED 6 330 10 18 0.5 39.56 200 STREET 239 330 

C-BACK 

FLAT 
6 240 18 12 0.5 12.1 60 

BACK OF 

LOT 
158 240 

D-FLAT 4 560 9 18 0.625 7.69 20 STREET 478 560 

D-BACK 

FLAT 
6 240 18 12 0.5 0.7 4 

BACK OF 

LOT 
158 240 

REGARDING THE COMPARISON BETWEEN NUMBER OF LOTS AND NUMBER OF BMPS, SOME LOTS HAVE A BMP IN 
THE BACK AND OTHERS IN THE FRONT. AS THE AVERAGE AREA OF EACH LOT IS LARGER THAT THE CONTRIBUTING 
AREA OF THE STANDARD BMPs, IS IS EVIDENT THAT THE NUMBER OF BMPs IS LARGER THAN THE NUMBER OF LOTS. 



FLOW DURATION CURVE COMPARISON 

The flow duration curves for the site were developed by exporting the 45-year hourly runoff 
t ime series results from SWMM to a spreadsheet. The curves were compared between 10% of 
the existing condition Qz up to the existing condition Qio. The Q2 and Qio were determined using 
a partial duration statistical analysis of the runoff t ime series in an Excel spreadsheet using the 
Cunnane plotting position method, which is the preferred method in the HMP document. The 
partial duration calculations were performed by separating the flow values in the runoff t ime 
series into individual storm events using 24-hour criteria. The peak flows were then separated 
from the time series and sorted and ranked for analysis. The calculation and lists of the top 45 
peak flows for the existing and proposed conditions are attached. 

The range between 10% of Q2 and Qio was divided into 100 equal intervals, and the number of 
hours that each flow rate was exceeded was counted from the hourly series. Additionally the 
intermediate peaks with a return period " i " were obtained (Qi with i=3 to 9). For the purpose of 
the plot, the values were presented as percentage of time exceeded for each flow rate. Two 
plots are included, one with a Logarithmic scale on the X-axis and the second with a normal 
scale. The selection of a logarithmic scale on the "x" axis is preferred, as differences between 
the pre-development and post-development curves can be seen more clearly in the entire 
range of analysis. 

The Hydromodification requirements for the County of San Diego can be summarized as: 

• Mitigated condition flow duration curve shall not exceed the existing condition curve by 

more than 10% neither in peak flow nor duration. 

As can be seen in Figure 1, the overall f low duration curve for the proposed condition with the 
bioretention basin is always below the curve for the existing condition. The additional runoff 
volume generated from developing the site will be released to the downstream storm drains at 
a flow rate below the 10% Q2 lower threshold. Additionally, the project will also not increase 
peak flow rates for the intermediate flow rates between the Q2 and the Qio, as shown in the 
graphic and also in the attached table. 

FDC KEY ASSUMPTIONS 
1. FDC is done at hourly level. 

2. Travel time between different parcels is smaller than half of the t ime interval of the 

continuous simulation. Therefore it is assumed that flows can be added at the same 

hour for all BMPs discharging into a given POC. 

3. The total FDC is simply the linear combination of the hourly runoff discharge of each 

type of BMP. 

4. Let BPMi, BMP2, BMP3, BMPg be the 8 different types of BMPs. Let Qi, Q2, Q3 

be the t ime series of f low for each BMP type. Let Ni , N2, N3, Ns be the number of 

BMPs of each type. Then FDCTOIAL is analyzed from the following t ime series: 

QTOT = NiQi + N2Q2 + N3Q3+ NgQg The total runoff t ime series corresponds to the 

total outflow at each hour during 45 years. 
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SUMMARY 

This study has demonstrated that the proposed bioretention footprint and storage volume at 
the Montecito Ranch site are sufficient to meet the current HMP criteria if the bioretention 
cross-section areas and volumes recommended here are used for the design and the outlet 
structures are built as recommended. 

KEY ASSUMPTIONS 

1. For simplicity of calculations the mean slope of the underlying topography for the 
different soil types was used to model SWMM. 

2. Impervious percentage for areas draining to the front of the lot: 62.4%, areas draining to 
the back 41.1% 

3. Type B, C and D soils are representative of the existing condition site. 

ATTACHMENTS 

1. Q2to QioComparison Table 
2. Flow Duration Analysis and Table. 

3. Return Period Calculations (Q2 to QIO) 

4. SWMM Bioretention Modeling Inputs 

5. Drying Time of the Surface Layer of Bioretention cells 
6. Project Maps and Bioretention Details 

7. SWMM Input Data in Input Format (Existing and Proposed Models) 

8. Report files from the SWMM Model (Existing and Proposed Models) 
9. SWMM Screens and Explanation of significant variables 
10. CD with rainfall and model input files 



Attachment 1. Q2 to Qio Comparison Table 

Return Period (yr) Pre-Development (cfs) 
Post-Development (cfs) -

Mitigated Condition 
Reduction (cfs) 

10 90.2 75.0 15.2 

9 88.6 73.5 15.1 

8 87.0 73.5 13.6 

7 86.4 73.1 13.3 
6 84.5 71.1 13.4 

5 72.5 68.7 3.7 

4 66.2 65.2 1.1 
3 62.0 51.1 10.9 

2 54.8 45.8 8.9 



At tachment 2. F low Duration Curve Analys is 

The 45-year hourly runoff time series was exported from SWMM to EXCEL and then analyzed to 
develop the flow duration curve plot. The following table shows that if the interval from 10% of 
the existing condition 2-year storm to the existing condition 10-year storm is divided into 100 
sub-intervals, then a) the post development divided by pre-development durations are never 
larger than 110% (the permit allows up to 110%); and b) there are no more than 10 intervals in 
the range 101%-110% which would imply an excess over 10% of the length of the curve (the 
permit allows less than 10% of excesses measured as 101-110%). Because the post-
development curve meets both of these conditions, the design satisfies the County Of San 
Diego Hydromodification Requirements. 

The flow duration curve can be expressed in the "x" axis as a percentage of t ime, hours per 
year, total number of hours, or any other similar tome variable. As those variables only differ by 
a multiplying constant, their plot in logarithmic scale is going to look exactly the same, and 
compliance can be observed regardless of the variable selected. The selection of logarithmic 
scale in lieu of the normal scale is preferred, as differences between the pre-development and 
post-development curves can be seen more clearly in the entire range analysis. 
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Attachment 3. Return Period Calculation Tables (Q2 to Qio) 

Q2 54.7566 

10%Q2 5.4757 
Qio 90.1834 
increment 0.847077 

PRE-DEV POST-DEV 

Interval Peak (cfs) #times (hrs) % time #times(hrs) %time % post/pre 

1 5.5 421 0.107% 405 0.103% 96.200% 

2 6.3 408 0.103% 314 0.080% 76.961% 

3 7.2 388 0.098% 268 0.068% 69.072% 

4 8.0 377 0.096% 230 0.058% 61.008% 

5 8.9 349 0.088% 220 0.056% 63.037% 

6 9.7 343 0.087% 196 0.050% 57.143% 

7 10.6 333 0.084% 175 0.044% 52.553% 

8 n.4 325 0.082% 160 0.041% 49.231% 

9 12.3 315 0.080% 154 0.039% 48.889% 

10 13.1 302 0.077% 143 0.036% 47.351% 

11 13.9 286 0.073% 136 0.034% 47.552% 

12 14.8 249 0.063% 131 0.033% 52.610% 

13 15.6 237 0.060% 125 0.032% 52.743% 

14 16.5 228 0.058% 121 0.031% 53.070% 

15 17.3 225 0.057% 114 0.029% 50.667% 

16 18.2 214 0.054% 108 0.027% 50.467% 

17 19.0 208 0.053% 106 0.027% 50.962% 

18 19.9 199 0.050% 102 0.026% 51.256% 

19 20.7 189 0.048% 94 0.024% 49.735% 

20 21.6 184 0.047% 88 0.022% 47.826% 

21 22.4 183 0.046% 85 0.022% 46.448% 

22 23.3 168 0.043% 77 0.020% 45.833% 

23 24.1 161 0.041% 69 0.017% 42.857% 

24 25.0 158 0.040% 65 0.016% 41.139% 

25 25.8 146 0.037% 63 0.016% 43.151% 

26 26.7 137 0.035% 60 0.015% 43.796% 

27 27.5 129 0.033% 58 0.015% 44.961% 

28 28.3 112 0.028% 53 0.013% 47.321% 

29 29.2 96 0.024% 53 0.013% 55.208% 

30 30.0 91 0.023% 53 0.013% 58.242% 

31 30.9 85 0.022% 49 0.012% 57.647% 

32 31.7 74 0.019% 48 0.012% 64.865% 

33 32.6 71 0.018% 46 0.012% 64.789% 



34 33.4 68 0.017% 44 0.011% 64.706% 

35 34.3 66 0.017% 43 0.011% 65.152% 

36 35.1 64 0.016% 41 0.010% 64.063% 

37 36.0 64 0.016% 38 0.010% 59.375% 

38 36.8 61 0.015% 34 0.009% 55.738% 

39 37.7 59 0.015% 30 0.008% 50.847% 

40 38.5 56 0.014% 28 0.007% 50.000% 

41 39.4 50 0.013% 27 0.007% 54.000% 

42 40.2 47 0.012% 25 0.006% 53.191% 

43 41.1 46 0.012% 25 0.006% 54.348% 
44 41.9 45 0.011% 24 0.006% 53.333% 

45 42.7 44 0.011% 23 0.006% 52.273% 

46 43.6 36 0.009% 23 0.006% 63.889% 

47 44.4 36 0.009% 23 0.006% 63.889% 

48 45.3 34 0.009% 23 0.006% 67.647% 

49 46.1 33 0.008% 22 0.006% 

0.005% 

66.667% 

50 47.0 33 0.008% 21 

0.006% 

0.005% 63.636% 

51 47.8 31 0.008% 21 0.005% 67.742% 

52 48.7 31 0.008% 19 0.005% 61.290% 

53 49.5 30 0.008% 19 0.005% 63.333% 
54 50.4 28 0.007% 18 0.005% 64.286% 

55 51.2 26 0.007% 14 0.004% 53.846% 

56 52.1 26 0.007% 14 0.004% 53.846% 
57 52.9 25 0.006% 14 0.004% 56.000% 

58 53.8 23 0.006% 14 0.004% 60.870% 

59 54.6 23 0.006% 13 0.003% 56.522% 

60 55.5 22 0.006% 13 0.003% 59.091% 

61 56.3 22 0.006% 13 0.003% 59.091% 
62 57.1 21 0.005% 13 0.003% 61.905% 

63 58.0 18 0.005% 12 0.003% 66.667% 

64 58.8 17 0.004% 12 0.003% 70.588% 

65 59.7 17 0.004% 12 0.003% 70.588% 

66 60.5 15 0.004% 12 0.003% 80.000% 

67 61.4 15 0.004% 12 0.003% 80.000% 

68 62.2 15 0.004% 12 0.003% 

0.003% 

80.000% 

69 63.1 15 0.004% 12 

0.003% 

0.003% 80.000% 

70 63.9 14 0.004% 12 0.003% 85.714% 

71 64.8 13 0.003% 12 0.003% 92.308% 

72 65.6 12 0.003% 10 0.003% 83.333% 

73 66.5 11 0.003% 10 0.003% 90.909% 

74 67.3 11 0.003% 10 0.003% 90.909% 

75 68.2 10 0.003% 9 0.002% 90.000% 



76 69.0 10 0.003% 9 0.002% 90.000% 
77 69.9 10 0.003% 8 0.002% 80.000% 

78 70.7 10 0.003% 8 0.002% 80.000% 

79 71.5 10 0.003% 7 0.002% 70.000% 

80 72.4 9 0.002% 7 0.002% 77.778% 

81 73.2 8 0.002% 6 0.002% 75.000% 

82 74.1 8 0.002% 4 0.001% 50.000% 

83 74.9 8 0.002% 4 0.001% 50.000% 
84 75.8 8 0.002% 4 0.001% 50.000% 

85 76.6 8 0.002% 4 0.001% 50.000% 
86 77.5 8 0.002% 4 0.001% 50.000% 
87 78.3 8 0.002% 4 0.001% 50.000% 
88 79.2 8 0.002% 4 0.001% 50.000% 

89 80.0 8 0.002% 4 0.001% 50.000% 
90 80.9 8 0.002% 4 0.001% 50.000% 
91 81.7 8 0.002% 4 0.001% 50.000% 
92 82.6 8 0.002% 4 0.001% 50.000% 

93 83.4 8 0.002% 4 0.001% 50.000% 

94 84.3 8 0.002% 4 0.001% 50.000% 

95 85.1 7 0.002% 4 0.001% 57.143% 

96 85.9 7 0.002% 4 0.001% 57.143% 
97 86.8 6 0.002% 4 0.001% 66.667% 

98 87.6 5 0.001% 4 0.001% 80.000% 
99 88.5 5 0.001% 4 0.001% 80.000% 

100 89.3 5 0.001% 4 0.001% 80.000% 

Peak Flows calculated with Cunannane Ploting Position 

Return 
Period (yr) 

Pre-Development 
(cfs) 

Post-
Development (cfs) 

- Mitigated 
Condition 

Reduction 
(cfs) 

10 90.2 75.0 15.2 

9 88.6 73.5 15.1 
8 87.0 73.5 13.6 
7 86.4 73.1 13.3 

6 84.5 71.1 13.4 

5 72.5 68.7 3.7 

4 66.2 65.2 1.1 

3 62.0 51.1 10.9 

2 54.8 45.8 8.9 



Table for peaks events 

PRE-

and determination of C^and Qio - Montecito Ranch 

DEV 

Date of 
peak 

Peak 
Positio 

n 

Return 

period -

Weibull 

3/1/1970 126.3 1 75.3 

2/21/1980 116.9 2 28.3 

9/2/2007 106.3 3 17.4 
12/18/196 

7 94.2 4 12.6 

1/27/2008 89.9 5 9.8 

2/21/1980 87.1 6 8.1 

2/21/1980 86.3 7 6.8 

2/27/1983 84.4 8 5.9 

1/29/1980 72.8 9 5.3 

2/13/1992 72.1 10 4.7 

2/24/2003 67.8 11 4.3 

1/14/1969 65.7 12 3.9 

3/5/1978 65.0 13 3.6 
11/16/197 

2 64.6 14 3.3 

3/1/1983 63.3 15 3.1 

2/13/1998 60.5 16 2.9 

2/28/1970 60.5 17 2.7 
11/23/196 

5 58.8 18 2.6 

1/29/1980 57.8 19 2.4 

1/1/1982 57.8 20 2.3 

2/8/1983 57.6 21 2.2 

1/10/1978 56.4 22 2.1 

11/4/1987 54.8 23 2.0 

2/20/1980 53.4 24 1.9 

2/2/1998 53.3 25 1.8 

2/21/1980 52.2 26 1.8 

9/2/2007 50.8 27 1.7 

1/7/1974 50.6 28 1.6 
11/23/196 

5 50.3 29 1.6 

3/1/1978 50.1 30 1.5 
12/23/198 

2 48.8 31 1.5 

11/14/197 47.5 32 1.4 

Return 
period -

yr 

Peak 
(Weibull) -

cfs 

10 90.2 

9 88.6 

8 87.0 

7 86.4 

6 84.5 

5 72.5 

4 66.2 

3 62.0 

2 54.8 



2 

4/1/1964 47.2 33 1.4 

3/5/1970 45.7 34 1.3 

1/29/1980 44.9 35 1.3 

1/29/1980 44.5 36 1.3 

1/8/1993 43.3 37 1.2 

1/17/1973 43.3 38 1.2 

1/29/1980 43.3 39 1.2 

1/5/1995 43.3 40 1.1 

2/16/1980 43.3 41 1.1 
11/27/198 

1 43.1 42 1.1 

1/21/1969 42.9 43 1.1 

3/14/2003 42.8 44 1.0 

2/2/1983 42.5 45 1.0 



Table for peaks events and determination of Qzand Qio - Montecito Ranch 

POST-DEV 

Date of 
peak 

Peak 
Positio 

n 

Return 

period -

Weibull 

3/1/1970 146.6 1 75.3 

2/21/1980 131.7 2 28.3 

2/21/1980 98.3 3 17.4 

2/21/1980 96.3 4 12.6 

2/28/1970 73.6 5 9.8 

1/29/1980 73.5 6 8.1 

11/23/196 
5 73.0 7 6.8 

11/23/196 
5 70.9 8 5.9 

1/27/2008 69.6 9 5.3 

2/21/1980 67.7 10 4.7 

1/29/1980 65.5 11 4.3 

2/20/1980 65.1 12 3.9 
11/23/196 

5 57.4 13 3.6 

1/5/1995 54.0 14 3.3 

1/29/1980 51.2 15 3.1 

12/5/1966 51.0 16 2.9 

2/15/1986 50.8 17 2.7 

1/29/1980 50.7 18 2.6 

12/5/1966 49.7 19 2.4 

1/8/1993 48.6 20 2.3 
11/23/196 

5 48.4 21 2.2 

1/25/1969 46.7 22 2.1 

2/20/1980 45.8 23 2.0 
11/22/196 

5 42.4 24 1.9 

3/6/1995 41.9 25 1.8 

1/11/1980 40.0 26 1.8 

Return 

period -

yr 

Peak 
(Weibull) 

-cfs 

10 75.0 

9 73.5 

8 73.5 

7 73.1 

6 71.1 

5 68.7 

4 65.2 

3 51.1 

2 45.8 



3/1/1970 39.6 27 1.7 

1/7/1993 38.6 28 1.6 

2/21/1980 38.3 29 1.6 

1/29/1980 38.0 30 1.5 
11/23/196 

5 37.4 31 1.5 
11/23/196 

5 37.4 32 1.4 

1/25/1969 37.4 33 1.4 

2/9/1976 37.2 34 1.3 

12/7/1966 36.6 35 1.3 

1/5/1995 36.6 36 1.3 
11/14/197 

2 36.4 37 1.2 

10/20/200 
4 36.3 38 1.2 

1/29/1980 36.0 39 1.2 

1/29/1980 35.6 40 1.1 

1/10/1978 35.4 41 1.1 

1/5/1995 34.7 42 1.1 
12/19/196 

7 34.3 43 1.1 

2/21/1980 33.8 44 1.0 

3/5/1978 33.2 45 1.0 



A t t a c h m e n t 4. S W M M Bioretent ion Model ing Inputs 

Overview 

The eight prototypical bioretention cells at the site were modeled in different levels of detail, 
depending on watershed characteristics and proposed facility location. The approaches are 
summarized below: 

Drain(flov^) coefficient: The flow coefficient in the SWMM Model is the coefficient needed to 

transform the orifice equation into a general power law equation form: 

q = C{H-Hor (1) 

where q is the peak flow in in/hr, n is the exponent(typically 0.5 for orifice equation), HQ is the 
elevation of the centroid of the orifice in inches (assumed equal to the invert of the orifice for 
small orifices and our design equal to 0) and H is depth of water in inches. 

The general orifice equation can be expressed as: 

^ 4 144 12 ^ ' 

Where Q is the peak flow in cfs, D is the diameter in inches, Cg is the typical discharge 
coefficient for orifices, g is the acceleration of gravity in ft/s^' and H and HQ are defined above 
and used in inches in equation (2) 

Flat Street B 

Total Area: 67.07 acres 

Average area: 0.4 acres 

Average 

impervious: 60.0% 

BMP size: 669 sq-ft 

Design size: 660 sq-ft 

Width of BMP: 11 11 

Length of BMP: 60 IL 

% of non BMP area: 62.4% 

Area draining to 

BMP: 0.3848 acres 

Area of BMP: 0.01515 acres 

Width: 93.3 ft 

(assume contrb. Area L/W = 2) 

Length: 186.7 ft 



Area (checking): 0.4 ok 

Discharge Orifice 

A 

D 

h 

Q; 

q: 

n: 

C : 

660 

0.5 

18 

0.0083 

sq-ft 

inch 

inches 

cfs 

0.540 in/hr 

0.5 

0.2003 

Med Street B 

Total Area: 

Average area: 

Average 

impervious: 

BMP size: 

Design size: 

Width of BMP: 

Length of BMP: 

% of non BMP area: 

Area draining to 

BMP: 

Area of BMP: 

53.74 acres 

0.2 acres 

60.0% 

335 sq-ft 

330 sq-ft 

11 ft 

30 f t 

62.4% 

0.1924 acres 

0.00758 acres 

Width: 56.0 ft 

(assume contrb. Area L/W = 2) 

Length: 132.0 ft 

Area (checking): 0.2 ok 

Discharge Orifice 

A 330 sq-ft 

D 0.375 inch 

h 18 inches 

Q: 0.0046 cfs 



n: 

C: 

0.609 in/hr 

0.5 

0.1442 

Drains Back B 

Total Area: 

Average area: 

Average 

impervious: 

BMP size: 

Design size: 

Width of BMP: 

Length of BMP: 

% of non BMP area: 

Area draining to 

BMP: 

Area of BMP: 

11.10 acres 

0.20 acres 

40.0% 

240 sq-ft 

240 sq-ft 

11 f t 

22 f t 

41.1% 

0.19449 acres 

0.00551 acres 0.20 

Width: 66.0 f t 

(assume contrb. Area L/W = 2) 

Length: 132.0 f t 

Area (checking): 0.2 ok 

Discharge Orifice 

A 

D 

h 

Q: 

q: 

n: 

C : 

240 

0.4375 

12 

0.0051 

0.926 

0.5 

0.2699 

sq-ft 

inch 

inches 

cfs 

in/hr 

Flat Street C 

Total Area: 

Average area: 

Average 

impervious: 

24.7 acres 

0.4 acres 

60.0% 



BMP size: 

Design size: 

Width of BMP: 

Length of BMP: 

% of non BMP area: 

Area draining to 

BMP: 

Area of BMP: 

669 sq-ft 

660 sq-ft 

11 ft 

50 ft 

62.4% 

0.3848 acres 

0.01515 acres 

Width: 93.3 ft 

(assume contrb. Area L/W = 2) 

Length: 186.7 ft 

Area (checking): 0.4 ok 

Discharge Orifice 

A 

D 

h 

Q: 

q: 

n: 

C : 

660 

0.5625 

18 

sq-ft 

inch 

inches 

0.0104 cfs 

0.683 in/hr 

0.5 

0.1622 

Med Street C 

Total Area: 

Average area: 

Average 

impervious: 

BMP size: 

Design size: 

Width of BMP: 

Length of BMP: 

% of non BMP area: 

Area draining to 

BMP: 

Area of BMP: 

39.56 acres 

0.2 acres 

60.0% 

335 sq-ft 

330 sq-ft 

11 f t 

30 ft 

62.4% 

0.1922 acres 

0.00781 acres 

Width: 

(assume contrb. Area L/W = 2) 

66.0 f t 



Length: 

Area (checking): 

132.0 ft 

0.2 ok 

Discharge Orifice 

A 330 sq-ft 

D 0.4375 inch 

h 18 inches 

Q: 0.0063 cfs 

q: 0.803 in/hr 

n: 0.5 

C : 0.1905 

Drains Back C 

Total Area: 

Average area: 

Average 

impervious: 

BMP size: 

Design size: 

Width of BMP: 

Length of BMP: 

% of non BMP area: 

Area draining to 

BMP: 

Area of BMP: 

12.07 acres 

0.20 acres 

40.0% 

240 sq-ft 

240 sq-ft 

11 ft 

22 ft 

41.1% 

0.19449 acres 

0.00551 acres 0.20 

Width: 66.0 f t 

(assume contrb. Area L/W = 2) 

Length: 132.0 ft 

Area (checking): 0.2 ok 

Discharge Orifice 

A 240 sq-ft 

D 0.5 inch 

h 12 inches 

Q: 0.0067 cfs 



q: 

n: 

C : 

1.208 in/hr 

0.5 

).3525 

Flat Street D 

Total Area: 

Average area: 

Average 

impervious: 

BMP size: 

Design size: 

Width of BMP: 

Length of BMP: 

% of non BMP area: 

Area draining to 

BMP: 

Area of BMP: 

7.7 acres 

0.4 acres 

60.0% 

558 

560 

11 

50.90909 

62.0% 

sq-ft 

sq-ft 

ft 

ft 

0.3871 acres 

0.01286 acres 

Width: 93.3 ft 

(assume contrb. Area L/W = 2) 

Length: 186.7 ft 

Area (checking): 0.4 ok 

Discharge Orifice 

A 

D 

h 

Q: 

q: 

n: 

C : 

560 

0.6875 

18 

0.0156 

1.222 

0.5 

0.2908 

sq-ft 

inch 

inches 

cfs 

in/hr 

Drains Back D 

Total Area: 

Average area: 

Average 

impervious: 

BMP size: 

0.74 acres 

0.20 acres 

40.0% 

240 sq-ft 



Design size: 

Width of BMP: 

Length of BMP: 

% of non BMP area: 

Area draining to 

BMP: 

Area of BMP: 

240 sq-ft 

11 f t 

22 f t 

41 .1% 

0.19449 acres 

0.00551 acres 0.20 

Width: 66.0 f t 

(assume contrb. Area L/W = 2) 

Length: 132.0 f t 

Area (checking): 0.2 ok 

Discharge Orifice 

A 240 sq-ft 

D 0.5 inch 

11 12 inches 

Q: 0.0067 cfs 

q: 1.208 in/hr 

n: 0.5 

C : 0.3525 



At tachment 5. Bioretent ion Surface Layer Drying T ime Calculat ions 

As the LID subroutine of the SWMM Model does not increase the discharge of the lower orifice 
once the storage layer is full (in other words, it does not consider the influence of the pressure 
in the amended soil layer), the discharge of the lower orifice when the surface layer is full is 
considered constant by the model and equal to the discharge of the lower orifice when the 
storage layer is full The volume of surface ponding can be estimated by the product of the 
depth of the surface layer in feet times the area of the bio-retention in square feet.. The 
volume could be reduced for the outlet structures that are below the full depth of the 
bioretention cells and for the 5% of the storage volume occupied by plants. To be conservative, 
the drying time calculation was performed for full depth with no vegetation. 

The drying time under constant discharge is simply: 

t = V / ( Q X 3 6 0 0 ) 

The drying times for the surface layer of the bioretention cells are shown in the following table. 
As can be seen in the table, all of the drying times are significantly shorter than the allowable 
96 hrs. 

BMP B-FLAT B-MED B-BACK 
FLAT 

C-FLAT C-
MED 

C- BACK 

FLAT 

D-FLAT D-BACK 

FLAT 
Units 

Surface 

Area 
660 330 240 660 330 240 560 240 FT^ 

Max Depth 10 10 18 10 10 18 9 18 Inches 

Surface 

Volume 
550 275 360 550 275 360 420 360 FT' 

Orifice 
Discharge 

0.008 0.005 0.005 0.010 0.006 0.006 0.016 0.007 cfs 

Time 19.1 15.3 20 15.3 12.7 16.7 7.3 14.3 Hours 



Attachment 6. Maps and Details 

POC Map 

Typical DMA Map 

Typical Bioretention Cross Section 

Soil Distribution Map 

Overall Soils Map 



REC Site Plan POC MAP 
I Feel 

1,500 

ConsuUonts, Int. MONTEQTO RANCH AenalSoo'ce Google 2010 June 2013 



Typical DMA Map 



R/W R/W 

18" SOIL MIX LAYER 

18" MIN. GRAVEL LAYER-

18" SOIL 
MIX LAYER 

18" MIN 
GRAVEL 
LAYER 

TYPICAL SECTION 
NEIGHBORHOOD STREETS (PRIVATE) 

NOT TO SCALE 

BIORETENTION 
660 SF 
11'X60' 

BIORETENTION 
242 SF 
i rX22 ' 

TYPICAL RESIDENTIAL LOT DMA 

NO SCALE NTS 

< O 
Ct UJ 

P Q w 
1 - CD u. 

O 

^ I 
2 B 

1 
Of 1 bHEtrs 



Typical Bioretention Cross Section 



RISER OUTLET 
STRUCTURE 

18" AMENDED SOIL" 
MIN. INFILTRATION 

RATE 5VHR. 

18" GRAVEL LAYER-

EXIST GROUND-

f — ' . # 1 

BIORETENTION AREA 

BASIN TOP ELEVATION 

BASIN INVERT 

BOTTOM OF AMENDED SOIL 

LID INVERT-BOTTOM OF GRAVEL 

LID ORIFICE 

BIORETENTION AREA CROSS SECTION (TYP) 
NOT TO SCALE 

RISER WALL 

FRENCH DRAIN-

GRAVEL 
STORAGE LAYER 

RESTRICTOR 
PLATE 

ORIFICE 

LID ORIFICE DETAIL 
NOT TO SCALE 



Soi\ 
D-,stributionN1aP 



C 0> 

• O O tM 

T 
O 
O 
K l 

U i 

^ " 
2>2 
S < < * 

. . 1— 
p o 
^ ± 
UJ * 
I . 

Q O O -3 

00 
o 
- J 

< 
(J 

o 

o 

a 
LU 

1 
OF 1 SHEETS 



a 

o 
CO 

o 



Hydrologic Soil Group—San Diego County Area, California 
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Hydrologic Soil Group-San Diego County Area, California 

MAP LEGEND MAP INFORMATION 

Area of Interest (AOI) 

Area of Interest (AOI) 

Soils 

Soil Map Units 

Soil Ratings 

• A 

• AD 

13 

• [v D 

ED C 

ZJ C/D 

CJ D 

Not rated or not available 

Political Features 

0 Cities 

Water Features 

^ — Streams and Canals 

Transportation 

+4-+- Rails 

Map Scale: 1:14,000 if printed on B size (11" x 17") stieet 

The soil surveys ttiat comprise your AOI were mapped at 1:24,000. 

Please rely on the bar scale on each map sheet for accurate map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: htlp://websoilsurvey.nrcs usda.gov 
Coordinate System: UTM Zone 11N NAD83 

This product is generated from the USDA-NRCS certified data as of 
the version date(s) listed below. 

Soil Survey Area San Diego County Area, California 
Survey Area Data. Version 6. Dec 17, 2007 

Date(s) aerial images were photographed; 5/31/2005 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor shifting 
of map unit boundaries may be evident 

Interstate Highways 

US Routes 

Major Roads 

Local Roads 

Natural Resources 
Conserva t ion Service 

Web Soil Survey 
National Cooperative Soil Survey 

3/1/2013 
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Hydrologic Soil Group-San Diego County Area, California 

Hydrologic Soil Group 

Hydrologic Soil Group— Summary by Map Unit — San Diego County Area, California (CA638) 

Map unit symbol Map unit name Rating Acres in AO! Percent of AOI 

BmC Bonsall sandy loam, thicl< 
surface 2 to 9 percent slope s 

D 2.1 0.2% 

BnB Bonsall-Fallbrook sandy loams, 
2 to 5 percent slopes 

D 98.1 9.7% 

CIE2 Cieneba coarse sandy loam, 15 
to 30 percent slopes, ero ded 

C 253 2.5% 

CmE2 Cieneba rocky coarse sandy 
loam, 9 to 30 percent slopes , 
eroded 

c 0.9 0.1% 

CmrG Cieneba very rocky coarse 
sandy loam, 30 to 75 percent 
slopes 

D 108 1.1% 

CnE2 Cieneba-Fallbrook rocky sandy 
loams. 9 to 30 percent si opes, 
eroded 

C 46.7 4,6% 

CnG2 Cieneba-Fallbrook rocky sandy 
loams. 30 to 65 percent s 
lopes, eroded 

c 2466 24 4% 

FaC2 Fallbrook sandy loam, 5 to 9 
percent slopes, eroded 

B 85 0.8% 

FaD2 Fallbrook sandy loam, 9 to 15 
percent slopes, eroded 

B 2685 26.6% 

FaE2 Fallbrook sandy loam. 15 to 30 
percent slopes, eroded 

C 4.7 0 5% 

FeE Fallbrook rocky sandy loam, 9 to 
30 percent slopes 

C 17.0 1.7% 

FvD Fallbrook-Vista sandy loams, 9 
to 15 percent slopes 

B 24 4 2.4% 

PfA Placentia sandy loam, thick 
surface, 0 to 2 percent slo pes 

D 21.7 2.1% 

PfC Placentia sandy loam, thick 
surface, 2 to 9 percent slo pes 

D 13.8 14% 

RaB Ramona sandy loam, 2 to 5 
percent slopes 

B 998 99% 

RaC2 Ramona sandy loam, 5 to 9 
percent slopes, eroded 

B 35.4 3 5% 

VaA Visalla sandy loam 0 lo 2 
percent slopes 

B 202 2 0% 

VaB Visalia sandy loam 2 to 5 
percent slopes 

B 24 02% 

VsC Vista coarse sandy loam 5 to 9 
percent slopes 

B 79 0.8% 

VsD2 Vista coarse sandy loam, 9 to 15 
percent slopes, eroded 

B 139 1,4% 

t̂ SDA Natural Resources 
Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 

3/1/2013 
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Hydrologic Soil Group-San Diego County Area, California 

Hydrologic Soil Group— Summary by Map Unit — San Diego County Area, Callfomia (CA638) 

Map unit symbol Map unit name Rating Acres In AOI Percent of AOI 

VvD Vista rocky coarse sandy loam. 5 
to 15 percent slopes 

B 11.8 1 2% 

VvE Vista rocky coarse sandy loam 
15 lo 30 percent slopes 

B 28.9 2 9% 

Totals for Area of Interest 1,009.4 100.0% 

Description 

Hydrologic soil groups are based on estimates of runoff potential Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration storms 

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D. B/D. and C/D) The groups are defined as follows: 

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands These soils have a high rate of water transmission 

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well drained 
soils that have moderately fine texture to moderately coarse texture These soils 
have a moderate rate of water transmission. 

Group C Soils having a slow infiltration rate when thoroughly wet These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture These soils have a slow rate of water 
transmission. 

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay layer 
at or near the surface, and soils that are shallow over nearly impervious material 
These soils have a very slow rate of water transmission. 

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas Only the soils that in their 
natural condition are in group D are assigned to dual classes 

Rating Options 

Aggregation Method Dominant Condition 

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher 

y s i ^ Natural Resources 
Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 
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Saturated Hydraulic Conductivity (Ksat)—San Diego County Area, California 
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Saturated Hydraulic Conductivity (Ksal)-San Diego County Area, California 

MAP LEGEND MAP INFORMATION 

Area of Interest (AOI) 

Area of Interest (AOI) 

Soi ls 

Soil Map Units 

Soil Ratings 

• <= 0.215 

• > 0.215 AND <= 0.3661 

• > 0.3661 AND <= 2.7 

1 1 > 2.7 AND <= 7.6304 

• > 7.6304 AND <= 28 

Not rated or not available 

Poli t ical Features 

0 Cities 

Water Features 

Streams and Canals 

Transportat ion 

+ + + Rails 

f^ap Scale: 1:13,900 if printed on B size (11" x 17") stieet. 

The soil surveys that comprise your AOI were mapped at 1 24,000. 

Please rely on Ihe bar scale on each map sheet for accurate map 
measurements 

Source of Map Natural Resources Conservation Service 
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov 
Coordinate System: UTM Zone 11N NAD83 

This product is generated from the USDA-NRCS certified data as of 
the version dale(s) listed below. 

Soil Survey Area: San Diego County Area, California 
Survey Area Data: Version 6. Dec 17, 2007 

Date(s) aerial images were photographed: 5/31/2005 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor shifting 
of map unit boundaries may be evident. 
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Saturated Hydraulic Conductivity (Ksat)-San Diego County Area. California 

Saturated Hydraulic Conductivity (Ksat) 

Saturated Hydraulic Conductivity (Ksat)—Summary by Map Unit — San Diego County Area, California {CA638) 

Map unit symbol Map unit name Rating (micrometers per second) Acres in AOI Percent of AOI 

BmC Bonsall sandy loam, thick 
surface, 2 lo 9 percent 
slope s 

0.2150 2.0 0 2 % 

BnB Bonsall-Fallbrook sandy 
loams, 2 to 5 percent 
slopes 

0.3661 95.7 9,4% 

CIE2 Cieneba coarse sandy 
loam, 15 to 30 percent 
slopes, ero ded 

26 3 2 6% 

CmE2 Cieneba rocky coarse 
sandy loam, 9 lo 30 
percent slopes , eroded 

0.7 0 . 1 % 

CmrG Cieneba very rocky coarse 
sandy loam, 30 lo 75 
percent slopes 

100 1.0% 

CnE2 Cieneba-Fallbrook rocky 
sandy loams, 9 lo 30 
percent si opes, eroded 

44.9 4.4% 

CnG2 Cieneba-Fallbrook rocky 
sandy loams, 30 lo 65 
percent s lopes, eroded 

256 6 25 .1% 

raC2 Fallbrook sandy loam, 5 to 9 
percent slopes, eroded 

7.6304 8 5 0.8% 

FaD2 Fallbrook sandy loam, 9 to 
15 percent slopes, 
eroded 

7 6304 265.7 26.0% 

FaE2 Fallbrook sandy loam, 15 lo 
30 percent slopes, 
eroded 

28 0000 2.1 0.3% 

FeE Fallbrook rocky sandy loam, 
9 lo 30 percent slopes 

28 0000 16.1 1.6% 

FvD Fallbrook-Vista sandy 
loams, 9 lo 15 percent 
slopes 

7.5349 23 5 2 3% 

PfA Placentia sandy loam, thick 
surface, 0 to 2 percent slo 
pes 

O2150 222 2 2% 

PfC Placentia sandy loam^ thick 
surface. 2 to 9 percent slo 
pes 

0 2150 13.8 1 3% 

RaB Ramona sandy loam 2 lo 5 
percent slopes 

2 7000 100 4 9 8% 

RaC2 Ramona sandy loam, 5 to 9 
percent slopes, eroded 

2 7000 35 4 3.5% 

VaA Visalia sandy loam, 0 to 2 28 0000 20.3 2.0% 
percent slopes 

Natural Resources 
Conservation Service 
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Saturated Hydraulic Conductivity (Ksat)-San Diego County Area, California 

Saturated Hydraulic Conduct iv i ty (Ksat)— Summary by Map Unit — San Diego County Area, California (CA638) 

Map unit symbol Map unit name Rating (micrometers per second) AcFss In AOI Percent of AOI 

VaB Visalia sandy loam, 2 to 5 
percent slopes 

28 0000 2 6 0 3 % 

VsC Vista coarse sandy loam, 5 
to 9 percent slopes 

28 0000 8 8 0.9% 

VsD2 Vista coarse sandy loam, 9 
lo 15 percent slopes, 
eroded 

28 0000 24.4 2.4% 

VvD Vista rocky coarse sandy 
loam, 5 to 15 percent 
slopes 

28.0000 11 8 1.2% 

VvE Vista rocky coarse sandy 
loam, 15 to 30 percent 
slopes 

28.0000 293 2.9% 

Totals for Area of Interest 1,021 7 100 0% 

Descr ipt ion 

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a 
saturated soil transmit water The estimates are expressed in terms of micrometers 
per second. They are based on soil characteristics observed in the field, particularly 
structure, porosity, and texture Saturated hydraulic conductivity is considered in 
the design of soil drainage systems and septic tank absorption fields. 

For each soil layer, this attribute is actually recorded as three separate values in 
the database. A low value and a high value indicate the range of this attribute for 
the soil component. A "representative" value Indicates the expected value of this 
attribute for the component. For this soil property, only the representative value is 
used. 

The numeric Ksat values have been grouped according to standard Ksat class 
limits 

Rating Opt ions 

Units of Measure: micrometers per second 

Aggregation Method: Dominant Component 

Natural Resources 
Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 
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Saturated Hydraulic Conductivity (Ksal)-San Diego County Area, California 

Aggregation is the process by which a set of component attribute values is reduced 
to a single value that represents the map unit as a whole. 

A map unit is typically composed of one or more "components". A component is 
either some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute 
being aggregated, the first step of the aggregation process is to derive one attribute 
value for each of a map unit's components. From this set of component attributes, 
the next step of the aggregation process derives a single value that represents the 
map unit as a whole. Once a single value for each map unit is derived, a thematic 
map for soil map units can be rendered. Aggregation must be done because, on 
any soil map. map units are delineated but components are not. 

For each of a map unit's components, a corresponding percent composition is 
recorded. A percent composition of 60 indicates that the corresponding component 
typically makes up approximately 60% of the map unit. Percent composition is a 
critical factor in some, but not all, aggregation methods. 

The aggregation method "Dominant Component" returns the attribute value 
associated with the component with the highest percent composition in the map 
unit. If more than one component shares the highest percent composition, the 
corresponding "tie-break" rule determines which value should be returned. The "tie-
break" rule indicates whether the lower or higher attribute value should be returned 
in the case of a percent composition tie. 

The result returned by this aggregation method may or may not represent the 
dominant condition throughout the map unit. 

Component Percent Cutoff: None Specified 

Components whose percent composition is below the cutoff value will not be 
considered. If no cutoff value is specified, all components in the database will be 
considered. The data for some contrasting soils of minor extent may not be in the 
database, and therefore are not considered. 

Tie-break Rule: Fastest 

The tie-break rule indicates which value should be selected from a set of multiple 
candidate values, or which value should be selected in the event of a percent 
composition tie. 

Interpret Nulls as Zero: No 

This option indicates if a null value for a component should be converted to zero 
before aggregation occurs. This will be done only if a map unit has at least one 
component where this value is not null. 

Layer Options: Depth Range 

Natural Resources Web Soil Survey 6'15/2013 
Conservation Service National Cooperative Soil Survey rM-e 5 of 6 



Saturated Hydraulic Conductivity (Ksat)-San Diego County Area. California 

For an attribute of a soil horizon, a depth qualification must be specified. In most 
cases it is probably most appropriate to specify a fixed depth range, either in 
centimeters or inches The Bottom Depth must be greater than the Top Depth, and 
the Top Depth can be greater than zero. The choice of "inches" or "centimeters" 
only applies to the depth of soil to be evaluated. It has no influence on the units of 
measure the data are presented in. 

When "Surface Layer" is specified as the depth qualifier, only the surface layer or 
horizon is considered when deriving a value for a component, but keep in mind that 
the thickness of the surface layer varies from component to component. 

When "All Layers" is specified as the depth qualifier, all layers recorded for a 
component are considered when deriving the value for that component. 

Whenever more than one layer or horizon is considered when deriving a value for 
a component, and the attribute being aggregated is a numeric attribute, a weighted 
average value is returned, where the weighting factor is the layer or horizon 
thickness. 

Top Depth: 24 

Bottom Depth: 42 

Units of Measure: Inches 

Natural Resources Web Soil Sun/ey 6/15/2013 
Conservation Service National Cooperative Soil Survey Page 6 of 6 



A t t a c h m e n t 7. S W M M I n p u t Files 

Attached are the screens associated with EPA-SWMM Model in both pre-development and post 

development conditions. Sub-catchments, outfalls, and LID editors are shown. 

Variables for modeling are associated with typical recommended values by EPA-SWMM model, 

typical values found in technical literature (such as Maidment's Handbook of Hydrology)). 

Recommended values for the SWMM model have been attained from the interim Orange 

County criteria established for their SWMM calibration. Currently, no recommended values 

have been established by the San Diego County HMP Permit for the SWMM model. 

Soil characteristics of the existing soils were determined from information obtain from Web Soil 
Survey website. 

A conservative assumption approach was taken in the development of the SWMM model that 
have a tendency to increase the size of the needed BMP and also generate a long term runoff 
as a percentage of rainfall similar to those measured in gage stations in Southern California by 
the USGS. 



MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

[TITLE] 
MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 
FLAT STREET B 

(OPTIONS] 
FLOW_UNITS 
INFILTRATION 
FLOWROUTING 
START_DATE 
START_TIME 
REPORT_START_DATE 
REPORT_START_TIME 
END DATE 
END_TIME 
SWEEP_START 
SWEEP_END 
DRY_DAYS 
REPORT_STEP 
WET_STEP 
DRY_STEP 
ROUTING_STEP 
ALL0W_PONDING 
INERTIAL_DAMPING 
VARIABLE_STEP 
LENGTHENING STEP 
MIN_SURFAREA 
NORMAL FLOW_LIMITED 
SKIP_StEADY_STATE 
FORCE_MAIN_EQUATION 
LINK_OFFSETS 
MIN SLOPE 

CFS 
GREEN_AMPT 
KINWAVE 
08/01/1963 
00:00:00 
08/01/1963 
00:00:00 
05/30/2008 
23:00:00 
01/01 
12/31 
0 
01:00:00 
00:15:00 
04 :00:00 
0:01:00 
NO 
PARTIAL 
0.75 
0 
0 
BOTH 
NO 
H-W 
DEPTH 
0 

[EVAPORATION] 
;;Type Parameters 

MONTHLY 
DRY ONLY 

.041 
NO 

.07 6 .118 . 192 .237 .318 .308 .286 .217 140 .067 .041 

[RAINGAGES] 

Nume 

RAMONA 

[SUBCATCHMENTS] 

Name 

Rain 
Type 

Time Snow Data 
I n t r v l Catch Source 

TNTF.NSITY 1:00 

Raingage 

1.0 TIMESERIES RAMONA 

Total 
O u t l e t Area 

Pent. 
Imperv Width 

Pent. 
Slope 

Curb 
Length 

Snow 
Pack 

DMA 1 
Al-post RAMONA 
;IMP B FLAT STREET 
IMP-IB RAMONA 
;DMA B FLAT PRE 
Al-pre RAMONA 

IMP-IB 

o u t l 

OUTPRE 

0.3848 62.4 

0.01515 0 

0.4 0 

93 

1 1 

93 

2 0 

0 0 

15.3 0 

[SUBAREAS] 
;;Subcatchment N-Imperv N-Perv S-Imperv S-Perv PctZero RouteTo PctRouted 

Al-post 
IMP-IB 
Al-pre 

[INFILTRATION] 
;;Subcatchment 

.012 
0.012 
0.012 

Suction 

0.05 
0.05 
.035 

HydCon 

.02 
0.02 
0.02 

IMDmax 

.10 
0.1 
0.1 

25 
25 
25 

OUTLET 
OUTLET 
OUTLET 

Al-post 
IMP-IB 
Al-pre 

[ L I D CONTROLS] 

.075 

.075 
0.1 

0.31 
.31 
0.31 

Type/Layer Parameters 

Page 1 



MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

IMPl 
IMPl 
IMPl 
IMPl 
IMPl 

BC 
SURFACE 
SOIL 
STORAGE 
DRAIN 

10 
18 
18 
0.1282 

0.05 0.05 0 5 
0.4 0.2 0.1 5 
.67 0.35 0 
0.5 0 6 

5 

[LID_USAGE] 
;/Subcatchment LID Process Number Area Width I n i t S a t u r Fromlmprv ToPerv 

IMP-IB IMPl 1 660 11 0 100 0 

[OUTFALLS] 

;;Name 
I n v e r t 
Elev. 

O u t f a l l 
Type 

Stage/Table Tide 
Time Series Gate 

OUTl 
/OUTLET PREDE 
OUTPRE 

0 

0 

FREE 

FREE NO 

[TIMESERIES] 
/;Name Date Time Value 

RAMONA FILE "C \Users\Alex\My Documents\EPA SWMM Projects\RAMONA GAGE\ramona.txt" 

[REPORT] 
INPUT NO 
CONTROLS NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 

[TAGS] 

[MAP] 
DIMENSIONS -197 
Units None 

262 291.023 417.877 790.168 

[COORDINATES] 
//Node X-Coord Y-Coord 

OUTl 
OUTPRE 

200.015 
0.000 

400.000 
500.000 

[VERTICES] 
//Link X-Coord Y-Coord 

[Polygons] 
//Subcatchment X-Coord Y-Coord 

Al-post 
IMP-IB 
Al-pre 

200.000 
200.000 
0.000 

700.000 
500.000 
700.000 

[SYMBOLS] 
//Gage X-Coord Y-Coord 

1.5 

Report F i l e 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

IMPl 
IMPl 
IMPl 
IMPl 
IMPl 

[LID_USAGE] 
//Subcatchment 

BC 
SURFACE 
SOIL 
STORAGE 
DRAIN 

18 
18 
0.1442 

0.05 
0.4 
.67 
0.5 

0.05 
0.2 
0.35 
0 

0 
0.1 
0 
6 

1.5 

LID Process 

IMPl 

Number Area Width 

11 

I n i t S a t u r Fromlmprv ToPerv 

0 100 0 

Report F i l e 

IMP-IB 

[OUTFALLS] 

: Name 
I n v e r t 
Elev. 

O u t f a l l 
Type 

330.00 

Stage/Table 
Time Series 

Tide 
Gate 

OUTl 
/OUTLET PREDE 
OUTPRE 

[TIMESERIES] 
//Name 

FREE 

FREE 

NO 

NO 

Date Time Value 

FILE "C:\Users\Alex\My Documents\EPA SWMM Projects\RAMONA GAGE\ramona.txt" RAMONA 

[REPORT] 
INPUT NO 
CONTROLS NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 

(TAGS] 

[MAP] 
DIMENSIONS -197.262 291.023 417.877 790.168 
Units None 

[COORDINATES] 
; ; .Node X-Coord Y-Coord 

OUTl 
OUTPRE 

200.015 
0.000 

400.000 
500.000 

[VERTICES] 
//Link X-Coord Y-Coord 

[Polygons] 
//Subcatchment X-Coord Y-Coord 

Al-post 
IMP-IB 
Al-pre 

200.000 
200.000 
0.000 

700.000 
500.000 
700.000 

[SYMBOLS] 
//Gage X-Coord Y-Coord 

RAMONA 88.100 746.281 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

[TITLE] 
MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 
FLAT MEDIUM B 

[OPTIONS] 
FLOWUNITS 
INFILTRATION 
FLOW_ROUTING 
START_DATE 
START_TIME 
REPORT_START_DATE 
RE PORT_START_TIME 
END_DATE 
END_TIME 
SWEEPSTART 
SWEEPEND 
DRY_DAYS 
REPORT_STEP 
WET_STEP 
DRY_STEP 
ROUTING_STEP 
ALLOW_PONDING 
rNERTIAL_DAMPING 
VARIABLE_STEP 
LENGTHENTNGSTEP 
MINSURFAREA 
NORMAL_FLOW_LIMTTED 
SKIP_STEADY_3TATE 
FORC E_MAIN_EQUATION 
LINK_OFFSETS 
MIN SLOPE 

CFS 
GREEN_AMPT 
KINWAVE 
08/01/1963 
05:00:00 
08/01/1963 
05:00:00 
05/30/2008 
23:00:00 
01/01 
12/31 
0 
01:00:00 
00:15:00 
04:00:00 
0:01:00 
NO 
PARTIAL 
0.75 
0 
0 
BOTH 
NO 
K-W 
DEPTH 
0 

(EVAPORATION] 
//Type Parameters 

MONTHLY 
DRY ONLY 

.041 
NO 

.076 .11! . 192 .237 . 311 .308 .286 .217 . 140 .067 .041 

: RAINGAGES] 

•Name 

RAMONA 

[SUBCATCHMENTS; 

• Name 

Rain 
Type 

Time Snow Data 
I n t r v l Catch Source 

INTENSITY 1:00 1.0 

Raxngage Outlet 

TIMESERIES RAMONA 

Total 
Area 

Pent. 
Imperv Width 

Pent. 
Slope 

Curb 
Length 

Snow 
Pack 

/DMA 1 
Al-post RAMONA 
/IMP B MED STREET 
IMP-IB RAMONA 
/DMA B MED PRE 
Al-pre RAMONA 

[SUBAREAS] 
//Subcatchment N-Imperv N-Perv 

IMP-IB 

o u t l 

OUTPRE 

0.1924 62.4 

0.00758 0 

0.2 0 

66 

11 

4.0 

0 

9.8 

S-Imperv S-Perv PctZero RouteTo 

Al-post 
IMP-IB 
Al-pre 

[INFILTRATION] 
//Subcatchment 

.012 
0.012 
0.012 

Suet io n 

0.05 
0.05 
0.035 

HydCon 

.02 
0.02 
0.02 

IMDmax 

.10 
0.1 
0.1 

25 
2[. 

25 

OUTLET 
OUTLET 
OUTLET 

Al-post 
IMP-IB 
Al-pre 

[LID CONTROLS] 

0.15 
0.15 
0.2 

0.32 
0.32 
0.32 

'J 

0 

i : 

PctRouted 

Type/Layer Parameters 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

[TITLE] 
MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 
FLAT BACK B 

[OPTIONS] 
FLOW_UNITS 
INFILTRATION 
FLOW_ROUTING 
START_DATE 
START_TIME 
REPORT_START_DATE 
RE PORT_S TA RT_TIME 
END_DATE 
END_TIME 
SWEEP_START 
SWEEP_END 
DRY_DAYS 
REPORT_STEP 
WETSTEP 
DRY_STEP 
ROUTING_STEP 
ALLOW_PONDING 
INERTIAL_DAMPING 
VARIABLE_STEP 
LENGTHENING_STEP 
MIN_SURFAREA 
NORMAL_FLOW_LIMITED 
SKIP_STEADY_STATE 
FORC E_MAIN_EQUATION 
LINK_OFFSETS 
MIN SLOPE 

CFS 
GREEN_AMPT 
KINWAVE 
0 8 / 0 1 / 1 9 6 3 
0 5 : 0 0 : 0 0 
08/01/1963 
05:00:00 
05/30/2008 
23:00:00 
01/01 
12/31 
0 
01:00:00 
00:15:00 
04:00:00 
0:01:00 
NO 
PARTIAL 
0.75 
0 
0 
BOTH 
NO 
H-W 
DEPTH 
0 

[EVAPORATION] 
//Type Parameters 

MONTHLY 
DRY ONLY 

.041 
NO 

.076 .111 .192 .237 .318 .308 .286 .217 . 140 .067 .041 

RAINGAGES] 

Name 

RAMONA 

[SUBCATCHMENTS; 

Name 

Rain 
Type 

Time Snow Data 
I n t r v l Catch Source 

INTENSITY 1:00 1.0 

Raingage Outlet 

TIMESERIES RAMONA 

Total 
Area 

Pent. 
Imperv Width 

Pent. 
Slope 

Curb 
Length 

Snow 
Pack 

/DMA 1 
Al-post RAMONA 
/IMP B MED STREET 
IMP-IB RAMONA 
/DMA B MED PRE 
Al-pre RAMONA 

IMP-IB 

o u t l 

OUTPRE 

0.19449 41.1 

0.00551 0 

0.2 0 

11 

66 

2 

0 

9.2 

[SUBAREAS] 
/ /Subcatchment N-Imperv N-Perv S-Imperv S-Perv PctZero RouteTo 

{< 

0 

0 

PctRouted 

Al-post 
IMP-IB 
Al-pre 

[INFILTRATION] 
//Subcatchment 

.012 
0.012 
0.012 

Suction 

0.05 
0.05 
0.035 

HydCon 

.02 
0.02 
0.02 

IMDmax 

.10 
0.1 
0.1 

25 
25 

OUTLET 
OUTLET 
OUTLET 

Al-post 
IMP-IB 
Al-pre 

[LID CONTROLS] 

0.15 
0.15 
0.2 

0.32 
0.32 
0.32 

Type/Layer Parameters 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

IMPl 
IMPl 
IMPl 
IMPl 
IMPl 

BC 
SURFACE 
SOIL 
STORAGE 
DRAIN 

18 
18 
12 
0.2699 

0.05 0 
0.4 0 
.67 0 
0.5 0 

0':: 
2 
35 

0 5 
0.1 5 5 
0 
6 

[LID_USAGE] 
//Subcatchment LID Process Number Area Width I n i t S a t u r Fromlmprv ToPerv 

IMP-IB IMPl 1 240 11 0 100 0 

[OUTFALLS] 

//Name 
I n v e r t 
Elev. 

O u t f a l l 
Type 

Stage/Table 
Time Series 

Tide 
Gate 

OUTl 
/OUTLET PREDE 
OUTPRE 

0 

0 

FREE 

FREE 

NO 

NO 

[TIMESERIES] 
//Name Date Tim.e Value 

RAMONA FILE "C: \Users\Alex\My DocumentsNEPA SWMM Projects\RAMONA GAGE\ramona.txt" 

[REPORT] 
INPUT NO 
CONTROLS NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 

[TAGS] 

[MAP] 
DIMENSIONS -197 
Units None 

262 291.023 417.877 790.168 

[COORDINATES] 
//Node X-Coord y-Coord 

OUTl 
OUTPRE 

200.015 
0.000 

400.000 
500.000 

[VERTICES) 
//Link X-Coord Y-Coord 

(Polygons] 
//Subcatchment X-Coord Y-Coord 

Al-post 
IMP-IB 
Al-pre 

200.000 
200.000 
0.000 

700.000 
500.000 
700.000 

[SYMBOLS] 
//Gage X-Coord Y-Coord 

RAMONA 93.411 745.849 

1.5 

Report F i l e 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

[TITLE] 
MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 
C FLAT BACK 

[OPTIONS] 
FLOW_UNITS 
INFILTRATION 
FLOW ROUTING 
STAR"T_DATE 
START_TIME 
REP0RT_START_DATE 

REPORT_START_TIME 
END_DATE 
END_TIME 
SWEEP_START 
SWEEP_END 
DRY_DAYS 
REPORT_STEP 
WETSTEP 
DRY_STEP 
ROUTING_STEP 
ALLOW_PONDING 
INERTIAL_DAMPING 
VARIABLE_STEP 
LENGTHENINGSTEP 
MIN_SURFAREA 
NORMAL_FLOW_LIMITED 
SKIP_STEADY_STATE 
FORC E_MAIN_EQUATION 
LINK_OFFSETS 
MIN SLOPE 

CFS 
GREEN_AMPT 
KINWAVE 
08/01/1963 
00:00:00 
08/01/1963 
00:00:00 
05/30/2008 
23:00:00 
01/01 
12/31 
0 
01:00:00 
00:15:00 
04:00:00 
0:01:00 
NO 
PARTIAL 
0.75 
0 
0 
BOTH 
NO 
H-W 
DEPTH 
0 

I EVAPORATION] 
//Type Parameters 

MONTHLY .041 .076 
DRY_ONLY NO 

.118 .192 .237 .318 .308 .286 .217 .140 .067 .04 

[RAINGAGES] 

//Name 
Rain 
Type 

Time Snow Data 
I n t r v l Catch Source 

RAMONA INTENSITY 1:00 1.0 TIMESERIES RAMONA 

[SUBCATCHMENTS] 

//Name Raingage Ou t l e t 
T o t a l 
Area 

Pent. 
Imperv Width 

Pent. 
Slope 

Curb 
Length 

/DMA 1 
Al-post 
/IMP C BACK 
IMP-IC 
/DMA C MED PRE 
Al-pre 

RAMONA 

RAMONA 

RAMONA 

IMP-lC 

o u t l 

OUTPRE 

0.1945 

0.00551 

0.2 

41.1 

c 

66 

11 

2 

15.20 

If 

0 

0 

[SUBAREAS] 
//Subcatchment N-Imperv N-Perv S-Imperv S-Perv PctZero RouteTo PctRouted 

Al-post 
IMP-IC 
Al-pre 

.012 
0.012 
0.012 

0.05 .02 
0.05 0.02 
0.05 0.02 

. 10 
0.1 
0.1 

25 
25 
25 

OUTLET 
OUTLET 
OUTLET 

[INFILTRATION] 
//Subcatchment Suction HydCon IMUmax 

Al-post 
IMP-IC 
Al-pre 

6 
6 

0.075 0.31 
0.075 0.31 
0.1 0.31 

[LID_CONTROLS1 
Type/Layer Parameters 

Snow 
Pack 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

IMPl 
IMPl 
IMPl 
IMPl 
IMPl 

BC 
SURFACE 
SOIL 
STORAGE 
DRAIN 

18 
18 
12 
0.3525 

0.05 0.05 0 5 
0.4 0.2 0.1 5 
.67 .20 0 
0.5 0 6 

5 

(LID_USAGE] 
//Subcatchment LID Process Number Area Width I n i t S a t u r Fromlmprv ToPerv 

IMP-IC IMPl 1 240 11 0 100 0 

[OUTFALLS] 

//Name 
In v e r t 
Elev. 

O u t f a l l 
Type 

Stage/Table Tide 
Time Series Gate 

OUTl 
/OUTLET PREDE 
OUTPRE 

0 FREE 

FREE 

NO 

NO 

[TIMESERIES] 
//Name Date Time Value 

RAMONA FILE "C \Users\Aiex\My DocuraentsXEPA SWMM Projects\RAMONA GAGE\ramona.txt" 

(REPORT] 
INPUT NO 
CONTROLS NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 

[TAGS] 

[MAP] 
DIMENSIONS -197 
Units None 

262 291.023 417.877 790.168 

[COORDINATES) 
//Node X-Coord Y-Coord 

OUTl 
OUTPRE 

200.015 
0.000 

400.000 
500.000 

[VERTICES] 
//Link X-Coord Y-Coord 

[Polygons] 
//Subcatchment X-Coord Y-Coord 

Al-post 
IMP-IC 
Al-pre 

200.000 
200.000 
0.000 

700.000 
500.000 
700.000 

[SYMBOLS] 
//Gage X-Coord y-Coord 

RAMONA 90.087 744.187 

1.5 

Report F i l e 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

[TITLE] 
MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 
C MEDIUM STREET 

[OPTIONS] 
FLOW_UNITS 
INFILTRATION 
FLOW_ROUTING 
START_DATE 
START_TIME 
REPORT_START_DATE 
RE PORT_ S TART_TIME 
END_DATE 
END_TIME 
SWEEPSTART 
SWEEP_END 
DRY_DAYS 
REPORT_STEP 
WET_STEP 
DRY_STEP 
ROUTING_STEP 
ALLOW_PONDING 
INERTIAL_DAMPING 
VARIABLE_STEP 
LENGTHENING_STEP 
MINSURFAREA 
NORMAL_FL0W_LIMITE D 
SKIP_STEADY_STATE 
FORCE_MAIN_EQUATION 
LINK_OFFSETS 
MIN SLOPE 

CFS 
GREEN_AMPT 
KINWAVE 
08/01/1963 
00:00:00 
08/01/1963 
00:00:00 
05/30/2008 
23:00:00 
01/01 
12/31 
0 
01:00:00 
00:15:00 
04:00:00 
0:01:00 
NO 
PARTIAL 
0.75 
0 
0 
BOTH 
NO 
H-W 
DEPTH 
0 

[EVAPORATION] 
//Type Parameters 

MONTHLY 
DRY ONLY 

.041 
NO 

. 076 .118 . 192 .237 .318 .308 .286 .217 140 .067 .041 

[RAINGAGES] 

Name 

RAMONA 

[SUBCATCHMENTS; 

Name 

Rain 
Type 

Time Snow Data 
I n t r v l Catch Source 

INTENSITY ]:00 1.0 

Raingage O u t l e t 

TIMESERIES RAMONA 

Total 
Area 

Pent. 
Imperv Width 

Pent. 
Slope 

Curb 
Length 

Snow 
Pack 

/DMA 1 
Al-post RAMONA 
/IMP C MED STREET 
IMP-IC RAMONA 
/DMA C MED PRE 
Al-pre RAMONA 

IMP-IC 

o u t l 

OUTPRE 

0.1922 62.4 

0.00781 0 

0.2 0 

11 

66 

2 0 

0 0 

14.27 0 

[SUBAREAS] 
/ / Subcatchment N-Imperv N-Perv S-Imperv S-Perv PctZero RouteTo PctRouted 

Al-post 
IMP-IC 
Al-pre 

(INFILTRATION] 
//Subcatchment 

.012 
0.012 
0.012 

Sucti on 

0.05 
0.05 
.05 

HydCon 

.02 
0.02 
0.02 

1MDmax 

. 10 
0.1 
0.1 

25 
25 
25 

OUTLET 
OUTLET 
OUTLET 

Al-post 
IMP-IC 
Al-pre 

[LID CONTROLS] 

.075 

.075 
0 . 1 

Type/Layer Parameters 

0 . 3 1 
. 3 1 
0 . 3 1 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

IMPl 
IMPl 
IMPl 
IMPl 
IMPl 

[LID_USAGE1 
//Subcatchment 

BC 
SURFACE 
SOIL 
STORAGE 
DRAIN 

18 
0.1400 

0.05 
0.4 
.67 
0.5 

0.05 
0.2 
0.20 
0 

0 
0.1 
0 

1.5 

LID Process Number Area Width 

IMP-IC IMPl 1 340 11 0 

[OUTFALLS] 

//Name 
I n v e r t 
Elev. 

O u t f a l l 
Type 

Stage/Table 
Time Series 

Tide 
Gate 

OUTl 
/OUTLET PREDE 
OUTPRE 

c 

0 

FREE 

FREE 

NO 

•:(: 

[TIMESERIES] 
//Name Date Time Value 

RAMONA FILE "C :\Users\Alex\My Doeuments\EPA SWMM ProjectsNRAMONA 

[REPORT) 
INPUT NO 
CONTROLS NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 

[TAGS] 

[MAP] 
DIMENSIONS -197 
Units None 

262 291. D23 417.877 790.168 

(COORDINATES] 
//Node X-Coord Y-Coord 

OUTl 
OUTPRE 

200.015 
0.000 

400.000 
500.000 

(VERTICES] 
//Link X-Coord Y-Coord 

(Polygons] 
//Subcatchment X-Coord Y-Coord 

Al-post 
IMP-IC 
Al-pre 

200.000 
200.000 
0.000 

700.000 
500.000 
700.000 

[SYMBOLS] 
//Gage X-Coord Y-Coord 

RAMONA 91.195 744.741 

I n i t S a t u r Fromlmprv ToPerv 

100 0 

Report F i le 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

[TITLE] 
MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 
C FLAT STREET 

[OPTIONS] 
FLOW_UNITS 
INFILTRATION 
FLOW_ROUTING 
START_DATE 
START_TIME 
REPORT_START_DATE 
REPORT START_TIME 
END_DATE 
END_TIME 
SWEEP_START 
SWEEP_END 
DRY_DAYS 
REPORT_STEP 
WET_STEP 
DRY_STEP 
ROUTINGSTEP 
ALLOW_PONDING 
INERTYAL_DAMPING 
VARIABLE_STEP 
LENGTHENING_STFP 
MIN_SURFAREA 
NORMAL FLOW_LIMITED 
SKIP_STEADY_STATE 
FORC E_MAIN_EQUATION 
LINK_OFFSETS 
MIN SLOPE 

CFS 
GREEN_AMPT 
KINWAVE 
08/01/1963 
00:00:00 
08/01/1963 
00:00:00 
05/30/2008 
23:00:00 
01/01 
12/31 
0 
01:00:00 
00:15:00 
04:00:00 
0:01:00 
NO 
PARTIAL 
0.75 
0 
0 
BOTH 
NO 
H-W 
DEPTH 
0 

[EVAPORATION] 
//Type Parameters 

MONTHLY 
DRY ONLY 

.041 
NO 

.076 .118 .192 

[RAINGAGES] 

Name 

RAMONA 

[SUBCATCHMENTS! 

Name 

Rain 
Type 

Time Snow 
I n t i v l Catch 

.237 

Data 
Source 

.318 .308 .286 .217 140 .067 .041 

INTENSITY 1:00 

Raingage 

1.0 TIMESERIES RAMONA 

To t a l 
Outlet Area 

Pent. 
Imperv Width 

Pent. 
31 ope 

Curb 
Length 

Snow 
Pack 

/D.MA 1 
Al-post RAMONA 
/IMP C FLAT STREET 
IMP-IC RAMONA 
/DMA C FLAT PRE 
Al-pre RAMONA 

IMP-IC 

o u t l 

OUTPRE 

.3848 62 

0.01515 0 

0.4 0 

93 

11 

93 

2 

I 

12.63 

[SUBAREAS] 
//Subcatchment N - I m p e r v N - P e r v S-Imperv S-Perv PctZero RouteTo 

0 

0 

0 

PctRouted 

Al-post 
IMP-IC 
Al-pre 

[INFILTRATION] 
//Subcatchment 

.012 
0.012 
0.012 

Suction 

0.05 
0.05 
.035 

HydCon 

.02 
0.02 
0.02 

IMDmax 

.10 
0.1 
0.1 

25 
25 
-15 

OUTLET 
OUTLET 
OUTLET 

Al-post 
IMP-IC 
Ai-pre 

[LID CONTROLS] 

.075 

.075 
0.1 

0.31 
.31 
0.31 

Type/Layer Parameters 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

IMPl 
IMPl 
IMPl 
IMPl 
IMPl 

BC 
SURFACE 
SOIL 
STORAGE 
DRAIN 

10 
IH 
18 
0.1622 

0.05 0.05 
0.4 0.2 
.67 0.20 
0.5 0 

0 5 
0.1 5 
0 
6 

5 

[LID_USAGE1 
//Subcatchment LID Process Number Area Width I n i t S a t u r Fromlmprv ToPerv 

IMP-IC IMPl 1 660 11 0 100 0 

(OUTFALLS] 

//Name 
In v e r t 
Elev. 

O u t f a l l 
Type 

Stage/Table Tide 
Time Series Gate 

OUTl 
/OUTLET PREDE 
OUTPRE 

0 

0 

FREE 

FREE 

NO 

•:o 

[TIMESERIES] 
//Name Date Time Value 

RAMONA FILE "C \Users\Alex\My Doeuments\EPA SWMM ProjectsXRAMONA GAGEXramona.txt" 

[REPORT] 
INPUT NO 
CONTROLS NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 

[TAGS] 

[MAP] 
DIMENSIONS -197 
Units None 

262 291.023 417.877 790.168 

[COORDINATES] 
//Node X-Coord Y-Coord 

OUTl 
OUTPRE 

200.015 
0.000 

400.000 
500.000 

[VERTICES] 
//Link X-Coord Y-Coord 

[Polygons] 
//Subcatchment X-Coord Y-Coord 

Al-post 
IMP-IC 
Al-pre 

200.000 
200.000 
0.000 

700.000 
500.000 
700.000 

[SYMBOLS] 
//Gage X-Coord Y-Coord 

RAMONA 96.181 742.525 

1.5 

Report Fi le 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

[TITLE] 
MONTECITO RANCH 
D STREET STREET 

HMP MANAGEMENT WITH BIORETENTION 

(OPTIONS] 
FLOW_UNITS 
INFILTRATION 
FLOW_ROUTING 
START_DATE 
START_TIME 
REPORT_START_DATE 
REPORT_START_TIME 
END_DATE 
ENDTIME 
SWEEP_START 
SWEEP_END 
DRY_DAYS 
REPORT_STEP 
WET_STEP 
DRY_STEP 
ROUTINGSTEP 
ALLOW_PONDING 
INERTIAL_DAMPING 
VARIABLE_STEP 
LENGTHENINGSTEP 
MINSURFAREA 
NORMAL_FLOW_LIMITED 
SKIP_STEADY_STATE 
FORCE_MAIN_EQUATION 
LINK_OFFSETS 
MIN SLOPE 

CFS 
GREEN_AMPT 
KINWAVE 
08/01/1963 
05:00:00 
08/01/1963 
05:00:00 
05/30/2008 
23:00:00 
01/01 
12/31 
0 
01:00:00 
00:15:00 
04:00:00 
0:01:00 
NO 
PARTIAL 
0.75 
0 
0 
BOTH 
NO 
H-W 
DEPTH 
0 

[EVAPORATION] 
//Type Parameters 

MONTHLY 
DRY ONLY 

.041 
NO 

.076 . l i f .192 .237 .31! .308 .286 .217 .140 .067 .041 

RAINGAGES] 

Name 

RAMONA 

(SUBCATCHMENTS] 

Name 

Rai n 
Type 

Time Snow Data 
I n t r v l Catch Source 

INTENSITY 1:00 1.0 

Raingage Outlet 

TIMESERIES RAMONA 

Total 
Area 

Pent. 
Imperv Width 

Pent. 
Slope 

Curb 
Length 

Snow 
Pack 

/DMA 1 
Al-post RAMONA 
/IMP D FLAT STREET 
IMP-ID RAMONA 
/DMA D FLAT PRE 
Al-pre RAMONA 

IMP-ID 

o u t l 

OUTPRE 

0.3871 62 

0.01286 0 

0.4 0 

1 1 

93 

2 0 

0 0 

5.84 0 

[SUBAREAS] 
//Subcatchment N-Imperv N-Perv S-Imperv S-Perv PctZero RouteTo PctRouted 

Al-post 
IMP-ID 
Al-pre 

(INFILTRATION) 
/ /Subcatchment 

.012 
0.012 
0.012 

Suction 

0.05 
0.05 
0.05 

HydCon 

.02 
0.02 
0.02 

IMDmax 

.10 
0.1 
0.1 

25 
2:> 
25 

OUTLET 
OUTLET 
OUTLET 

Al-post 
IMP-ID 
Al-pre 

[LID CONTROLS] 

.01875 
0.01875 
.025 

0.30 
0.30 
0.30 

Type/Layer Parameters 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

IMPl 
IMPl 
IMPl 
IMPl 
IMPl 

BC 
SURFACE 
SOIL 
STORAGE 
DRAIN 

0 
18 
18 
0.290( 

(LID_USAGE] 
//Subcatchment LID Process 

0.05 
0.4 
.67 
0.5 

Number Area 

0.05 
0.2 
.05 
0 

0 
0.1 
0 
6 

1.5 

Width 

11 

I n i t S a t u r Fromlmprv ToPerv Report F i l e 

IMP-ID 

[OUTFALLS] 

Name 

IMPl 560 0 100 0 

I n v e r t O u t f a l l Stage/Table 
Elev. Type Time Series 

Tide 
Gate 

OUTl 
/OUTLET PREDE 
OUTPRE 

[TIMESERIES) 
//Name 

FREE 

FREE NO 

Date Time Value 

FILE "C:\Users\Alex\My Documents\EPA SWMM ProjectsNRAMONA GAGE\ramona.txt" RAMONA 

[REPORT] 
INPUT NO 
CONTROLS NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 

[TAGS] 

[MAP] 
DIMENSIONS -197.262 291.023 417.877 790.168 
Units None 

[COORDINATES] 
//Node X-Coord Y-Coord 

OUTl 
OUTPRE 

200.015 
0.000 

400.000 
500.000 

[VERTICES] 
//Link X-Coord Y-Coord 

(Polygons] 
/ / Subcatchm.ent X-Coord Y-Coord 

Al-post 
IMP-ID 
Al-pre 

200.000 
200.000 
0.000 

700.000 
500.000 
700.000 

[SYMBOLS] 
//Gage X-Coord Y-Coord 

RAMONA 94.519 746.403 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

0. 
I ' . 

0. 

. 
(LID_USAGEJ 
//Subcatchment 

BC 
SURFACE 
SOIL 
STORAGE 
DRAIN 

: 
18 
12 
0.3525 

0.05 
0.4 
.67 
0.5 

0.05 
0.2 
0.05 
0 

0 
0. 1 
0 
6 

1.5 

LID Process 

0. 

Number 

1 

Area 

240 

Width 

11 

I n i t S a t u r Fromlmprv ToPerv 

0 100 0 

Report F i l e 

IMP-ID 

[OUTFALLS] 

Name 
I n v e r t 
Elev. 

O u t f a l l 
Type 

Stage/Table 
Time Series 

Tide 
Gate 

OUTl 
/OUTLET PREDE 
OUTPRE 

(TIMESERIES) 
//Name 

FREE 

FREE 

NO 

.NO 

Date Time Value 

FILE "C:\Users\Alex\My Doeuments\EPA SWMM ProjectsNRAMONA GAGE\ramona.txt" RAMONA 

(REPORT) 
INPUT NO 
CONTROLS NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 

[TAGS] 

[MAP] 
DIMENSIONS -197.262 291.023 417.877 790.168 
Units None 

[COORDINATES) 
//Node X-Coord Y-Coord 

OUTl 
OUTPRE 

200.015 
0.000 

400.000 
500.000 

[VERTICES] 
//Link X-Coord Y-Coord 

[Polygons] 
//Subcatchment X-Coord Y-Coord 

Al-post 
IMP-ID 
Al-pre 

200.000 
200.000 
0.000 

700.000 
500.000 
700.000 

[SYMBOLS] 
//Gage X-Coord Y-Coord 

RAMONA 95.627 748.619 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

[TITLE] 
MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 
D FLAT BACK 

(OPTIONS] 
FLOW_UNITS 
INFILTRATION 
FLOW_ROUTING 
START_DATE 
START_TIME 
RE PORT_S TART _ DATE 
REPORT_START_TIME 
END_DATE 
END_TIME 
SWEEP_START 
SWEEP_END 
DRY_DAYS 
REPORT_STEP 
WETSTEP 
DRY_STEP 
ROUTING_STEP 
ALLOW_PONDING 
INERTIALDAMPING 
VARIABLE_STEP 
LENGTHENING_STEP 
MIN_SURFAREA 
NORMAL_FLCW_LIMITED 
SKIP_STEADY_STATE 
FORC E_MAIN_ EQUATION 
LINK_OFFSETS 
MIN SLOPE 

CFS 
GREEN_AMPT 
KINWAVE 
08/01/1963 
05:00:00 
08/01/1963 
05:00:00 
05/30/2008 
23:00:00 
01/01 
12/31 
0 
01:00:00 
00:15:00 
04:00:00 
0:01:00 
NO 
PARTIAL 
0.75 
0 
0 
BOTH 
NO 
H-W 
DEPTH 
0 

[EVAPORATION) 
//Type Parameters 

MONTHLY 
DRY ONLY 

.041 
NO 

.076 • l l f .192 .237 .318 .308 .286 .217 . 140 .067 .041 

[RAINGAGES] 

/ / Name 

RAMONA 

SUBCATCHMENTS] 

/ Name 

Rain 
Type 

Time Snow Data 
I n t r v l Catch Source 

INTENSITY 1:00 

Raingage 

1.0 TIMESERIES RAMONA 

To t a l 
Outlet Area 

Pent. 
Imperv Width 

Pent. 
Slope 

Curb 
Length 

Snow 
Pack 

DMA 1 
Al-post 
/IMP C BACK 
IMP-ID 
/DMA C MED PRE 
Al-pre 

(SUBAREAS] 
/ / Subcatchm.ent 

RAMONA IMP-ID 

RAMONA o u t l 

RAMONA OUTPRE 

N-Imperv N-Perv 

0.19449 41.1 

0.00551 0 

0.2 0 

66 

11 

2 

0 

4.56 

S-Imperv S-Perv PctZero RouteTo 

0 

0 

(J 

PctRouted 

Al-post 
IMP-ID 
Al-pre 

[INFILTRATION] 
//Subcatchment 

.012 
0.012 
0.012 

Suction 

0.05 
0.05 
0.05 

HydCon 

.02 
0.02 
0.02 

IMDmax 

.10 
0.1 
0.1 

25 
25 
25 

OUTLET 
OUTLET 
OUTLET 

Al-post 
IMP-ID 
Al-pre 

(LID CONTROLS] 

0.01875 
0.01875 
0.025 

0. 30 
0. 30 
0.30 

Type/Layer Parameters 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - B FLAT STREET 

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Buil d 5.0.022) 

MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

**********! r * * * * * * * * . * » * • * * * * * • * « * * * * * * * * » * * * * * * * * * « * • * 

NOTE: The summary s t a t i s t i c s displayed i n t h i s report are 
based on r e s u l t s found at every computational time step, 
not j u s t on r e s u l t s from each r e p o r t i n g time step. 

• • * * * * * • * * * * * * * * • • * • • * , 

************* 

**************** 
Analysis Options 
**************** 
Flow Units CFS 
Process Models: 

Rainfall/Runoff YES 
Snowmelt NO 
Groundwater NO 
Flow Routing NO 
Water Quality NO 

I n f i l t r a t i o n Method GREEN_AMPT 
S t a r t i n g Date AUG-01-1963 00:00:00 
Ending Date MAY-30-2008 23:00:00 
Antecedent Dry Days 0.0 
Report Time Step 01:00:00 
Wet Time Step 00:15:00 
Dry Time Step 04:00:00 

************************** 
Runoff Quantity Continuity 
************************** 
T o t a l P r e c i p i t a t i o n 
Evaporation Loss 
I n f i l t r a t i o n Loss 
Surface Runoff 
Final Surface Storage .... 
Cont i n u i t y Error (%) 

************************** 
Flow Routing Continuity 
********************* ***** 
Dry Weather Inflow 
Wet Weather Inflow 
Groundwater Inflow 
RDII Inflow 
External Inflow 
External Outflow 
I n t e r n a l Outflow 
Storage Losses 
I n i t i a l Stored Volume .... 
Final Stored Volume 
Con t i n u i t y Error (%) 

Volume Depth 
acre- feet inches 

43 .420 651.340 
2 .796 41.941 

33 .417 501.289 
7 .603 114.051 
0 .000 0. 002 
C .913 

Volume Volume 
acre- feet lO'^e gal 

0 .000 0.000 
7 .599 2.476 
0 .000 0.000 
0 .000 0. 000 
0 .000 0.000 
7 .599 2.476 
C .000 0.000 
0 .000 0.000 
[1 .000 0.000 
.000 0.000 

c. .000 

*************************** 
Subcatchment Runoff Summary 
*************************** 

Total Total Total Total Total T o t a l Peak Runoff 
Precip Runon Evap I n f i l Runoff Runoff Runoff Coef f 

Subcatchment i n i n i n i n i n lO'-e gal CFS 

Al-post 651.34 0.00 51.61 222.51 383.92 4.01 0.40 0.589 
IMP-IB 651.34 9751.22 780.07 4873.00 4819.93 1.98 0.40 0.463 
Al-pre 651.34 0.00 4. 68 603.89 45.53 0.49 0.35 0.070 

SWMM 5 Page 1 



MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - B FLAT STREET 

* « * * * « * * * * * * • . * * * * * * * . « 

LID Performance Summary 
*»*«*********»*«*****•* 

Total Evap I n f i l Surface Drain I n i t . Final P 
Inflow Loss Loss Outflow Outflow Storage Storage E 

Subcatchment LID Control i n i n i n i n i n i n i n 

IMP-IB IMPl 10402.56 780.02 4872.69 609.94 4209.68 0.00 0.13 

Analysis begun on: Sun Jun 16 11:48:04 2013 
Analysis ended on: Sun Jun 16 11:48:15 2013 
Total elapsed time: 00:00:11 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - B MEDIUM STREET 

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022} 

MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

» * * * « * * * * * * * * i r * * * * * * * * * * * i r * * * * * * * * * 1 

NOTE: The summary s t a t i s t i c s displayed i n t h i s report are 
based on r e s u l t s found at every coitputational time step, 
not j u s t on r e s u l t s from each re p o r t i n g time step. 

***********************»«*«*«**«,** *******************. 

**************** 
Analysis Options 
**************** 
Flow Units CFS 
Process Models: 

Rainfall/Runoff YES 
Snowmelt NO 
Groundwater NO 
Flow Routing NO 
Water Qua l i t y NO 

I n f i l t r a t i o n Method GREEN_AMPT 
S t a r t i n g Date AUG-01-1963 05:00:00 
Ending Date MAY-30-2008 23:00:00 
Antecedent Dry Days 0.0 
Report Time Step 01:00:00 
Wet Time Step 00:15:00 
Dry Time Step 04:00:00 

* « * • * * * * * * * • * • * * * * * * • * » * * * 

Runoff Quantity C o n t i n u i t y 
************************** 
Total P r e c i p i t a t i o n 
Evaporation Loss 
I n f i l t r a t i o n Loss 
Surface Runoff 
Final Surface Storage .... 
Cont i n u i t y Error (%) 

************************** 
Elow Routing Continuity 
************************** 
Dry Weather In f l o w 
Wet Weather In f l o w 
Groundwater Inflow 
RDII Inflow 
External Inflow 
External Outflow 
I n t e r n a l Outflow 
Storage Losses 
I n i t i a l Stored Volume .... 
Final Stored Volume 
Continuity Error (%) 

Volume Depth 
acre-feet inches 

21.710 651.340 
1.308 39.237 
17.368 521.072 
3.234 97.025 
0.000 0.003 

-0.921 

Volume Volume 
acre-feet 10-̂ 6 gal 

0.000 0.000 
3.231 1.053 
0.000 0.000 
0.000 0.000 
0.000 0.000 
3.231 1.053 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 

•****•*• 
Subcatchment Runoff Summary 
*************************** 

Total Total T o t a l Total T o t a l T o t a l Peak Runoff 
Precip Runon Evap i n f i l Runoff Runoff Runoff Coef f 

Subcatchment i n i n i n i n i n 10'̂ 6 gal CFS 

Al-post 651.34 0.00 48.89 235.74 374.06 1.95 0.19 0.574 
IMP-IB 651.34 9494.72 797.81 4671.48 4766.99 0. 98 0.20 0.470 
Al-pre 651.34 0.00 1.20 638.26 13.37 0.07 0.16 0.021 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - B MEDIUM STREET 

*******! 
LID Performance Summary 
*********************** 

Total Evap I n f i l Surface Drain I n i t . F i nal P 
Inflow Loss Loss Outflow Outflow Storage Storage E 

Subcatchment LID Control i n i n i n i n i n i n i n 

IMP-IB IMPi 10146.06 798.28 4674.27 415.21 4354.62 0.00 0.14 

Analysis begun on: Sun Jun 16 11:59:39 2013 
Analysis ended on: Sun Jun 16 11:59:50 2013 
Tot a l elapsed time: 00:00:11 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - B FLAT BACK 

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022) 

MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

********************«************«*********************** 
NOTE: The summary s t a t i s t i c s displayed i n t h i s report are 
based on r e s u l t s found at every computational time step, 
not j u s t on r e s u l t s from each r e p o r t i n g time step. 
* * * * * * * * * * « * * * * * • • * * • * * * * • « * * * • • * » • • * * * * • » * * , • • * « * » * , * « * * 

**************** 
Analysis Options 
**************** 
f low Units CFS 
Process Models: 

Rainfall/Runoff YES 
Snowmelt NO 
Groundwater NO 
Flow Routing NO 
Water Qua l i t y NO 

I n f i l t r a t i o n Method GREEN_AMPT 
St a r t i n g Date AUG-01-1963 05:00:00 
Ending Date MAY-30-2008 23:00:00 
Antecedent Dry Days 0.0 
Report Time Step 01:00:00 
Wet Time Step 00:15:00 
Dry Time Step 04:00:00 

************************** 
Runoff Quantity C o n t i n u i t y 
************************** 
Total P r e c i p i t a t i o n 
Evaporation Loss 
I n f i l t r a t i o n Loss 
.lurface Runoff 
Final Surface Storage .... 
Continuity Error (%) 

************************** 
Flow Routing C o n t i n u i t y 
************************** 
Dry Weather In f l o w 
Wet Weather Inflow 
Groundwater Inflow 
RDII Inflow 
External Inflow 
External Outflow 
I n t e r n a l Outflow 
Storage Losses 
I n i t i a l Stored Volume .... 
Final Stored Volume 
Continuity Error (%) 

Volume Depth 
acre- feet inches 

21 .711 651.340 
0.918 27.527 

18 .305 549.141 
2 .649 79.478 
0 .000 0.002 
-0.738 

Volume Volume 
acre- feet lO'-e gal 

0 .000 0.000 
.646 0.862 
0 .000 0.000 
!) .000 0.000 
0 .000 0.000 
2 .646 0.862 
0 .000 0.000 
0 .000 0.000 
f: .000 0.000 
0 .000 0.000 
I .000 

*************** r * * * * * * 

Subcatchment Runoff Summary 
» * * * * * * * * « * » « • « * * * * * » • » * . « « 

Total Total Total Total T o t a l T o t a l Peak Runoff 
Precip Runon Evap I n f i l Runof f Runoff Runoff Coef f 

Subcatchment i n i n i n i n i n 10-̂ 6 gal CFS 

Al-post 651.34 0.00 33.01 369.79 253.90 1.34 0.19 0.390 
IMP-IB 651.34 8962.12 789.66 3644.53 5285.65 0.79 0.19 0.550 
Al-pre 651.34 0.00 1.20 638.28 13.34 0.07 0.16 0.020 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - B FLAT BACK 

*********************** 
LID Performance Summary 
*********************** 

Total Evap I n f i l Surface Drain I n i t . F i n a l P 
Inflow Loss Loss Outflow Outflow Storage Storage E 

i n i n i n i n i n i n Subcatchment LID Control i n 

IMP-IB IMPl 9613.46 789.74 3644.90 247.80 5038.38 0.00 0.13 

Analysis begun on: Sun Jun 16 21:22:16 2013 
Analysis ended on: Sun Jun 16 21:22:27 2013 
Total elapsed time: 00:00:11 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - C FLAT STREET 

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Buil d 5.0.022) 

MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

*********** r * * * * * * * * * * * * * * * * * * ! r * * * * * * * * * * * * * * * * * * . 

NOTE: The summary s t a t i s t i c s displayed i n t h i s report are 
based on r e s u l t s found at every computational time step, 
not j u s t on r e s u l t s from each r e p o r t i n g time step. 

r * * * * * * * * * * * * * * * * * * * * * * * * « * * . * * * * * * * * * r * * * * * * * * * * * * * * * * * ' 

**************** 
Analysis Options 
**************** 
Flow Units CFS 
Process Models: 

Rainfall/Runoff YES 
Snowmelt NO 
Groundwater NO 
Flow Routing NO 
Water Quality NO 

I n f i l t r a t i o n Method GREEN_AMPT 
St a r t i n g Date AUG-01-1963 00:00:00 
Ending Date MAY-30-2008 23:00:00 
Antecedent Dry Days 0.0 
Report Time Step 01:00:00 
Wet Time Step 00:15:00 
Dry Time Step 04:00:00 

************************** 
Runoff Quantity C o n t i n u i t y 
************************** 
T o t a l P r e c i p i t a t i o n 
Evaporation Loss 
I n f i l t r a t i o n Loss 
Surface Runoff 
Final Surface Storage .... 
Continuity Error (%) 

************************** 
Flow Routing C o n t i n u i t y 
* * * * * * * * * * * * * * * * * * A * * * * * * * 

Dry Weather In f l o w 
Wet Weather Inflow 
Groundwater Inflow 
RDII Inflow 
External I n f l o w 
External Outflow 
I n t e r n a l Outflow 
Storage Losses 
I n i t i a l Stored Volume .... 
Final Stored Volume 
Continuity Error (%) 

Volume Depth 
acre-feet inches 

43.420 651.340 
2.785 41.779 

31.336 470.069 
9.686 145.301 
0.000 0.002 

-0.892 

Vol ume Volume 
acre-feet lO'-e gal 

0.000 0.000 
9.681 3.155 
0.000 0.000 
0.000 0.000 
0.000 0.000 
9.681 3.155 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 

r * * * * * * * * , 

Subcatchment Runoff Summary 
*************************** 

Total Total T o t a l Total Total T o t a l Peak Runoff 
Precip Runon Evap I n f i l Runoff Runoff Runoff Coeff 

Subcatchment i n i n i n i n in lO'-e g a l CFS 

Al-post 651.34 0.00 51.31 224.88 381.83 3.99 0.39 0.586 
IMP-IC 651.34 9698.16 779.20 3160.95 6475.50 2.66 0.40 0.626 
Al-pre 651.34 0.00 4.68 604.02 45.32 0.49 0.35 0.070 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - C FLAT STREET 

*********************** 
LID Performance Summary 
*********************** 

T o t a l Evap I n f i l Surface Drain I n i t . Final P 
Inf l o w Loss Loss Outflow Outflow Storage Storage E 

Subcatchment LID Control i n i n i n i n i n i n i n 

IMP-IC IMPl 10349.50 779.15 3160.75 620.45 5854.64 0.00 0.12 

Analysis begun on: Sun Jun 16 12:22:34 2013 
Analysis ended on: Sun Jun 16 12:22:44 2013 
Total elapsed time: 00:00:10 
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MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - C MEDIUM STREET 

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022) 

MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

* « * * * * * * * * * * * * * * » * * * * * * * * * * * * * • * * « * * * * * • * « # « * * * * * • < , * * * * * * 

NOTE: The summary s t a t i s t i c s displayed i n t h i s report are 
based on r e s u l t s found at every computational time step, 
not j u s t on r e s u l t s from each r e p o r t i n g time step. 

****************** * * * * * * * * * i .*******»***************«, 

***************» 
Analysis Options 
**************** 
Flow Units CFS 
Process Mode1s: 

Rainfall/Runoff YES 
SnowmeIt NO 
Groundwater NO 
Flow Routing NO 
Water Quality NO 

I n f i l t r a t i o n Method GREENAMPT 
S t a r t i n g Date AUG-01-1963 00:00:00 
Ending Date MAY-30-2008 23:00:00 
Antecedent Dry Days 0.0 
Report Time Step 01:00:00 
Wet Time Step 00:15:00 
Dry Time Step 04:00:00 

I 

************************** 
Runoff Quantity Continuity 
************************** 
Total P r e c i p i t a t i o n 
Evaporation Loss 
I n f i l t r a t i o n Loss 
Surface Runoff 
Final Surface Storage .... 
Cont i n u i t y Error (%) 

************************** 
Flow Routing Continuity 
************************** 
Dry Weather Inflow 
Wet Weather Inflow 
Groundwater Inflow 
RDII I n f l o w 
External I n f l o w 
External Outflow 
I n t e r n a l Outflow 
Storage Losses 
I n i t i a l Stored Volume .... 
Final Stored Volume 
Continuity Error (%) 

Volume Depth 
acre- feet inches 

21 .712 651.340 
1 .400 42.009 

15 .789 473.662 
4 .722 141.646 
.J .000 0.003 

-0 .918 

Volume Volume 
acre- feet lO'e gal 

0 000 0.000 
720 1.538 
.000 0.000 
000 0.000 

0 .000 0.000 
4 720 1.538 
0 000 0.000 
0 000 0.000 
0 000 0.000 
0 000 0.000 
0 000 

*************************** 
Subcatchment Runoff Summary 
*************************** 

Total T o t a l Total T o t a l Total Total Peak Runoff 
Precip Runon Evap I n f i l Runoff Runoff Runoff Coeff 

Subcatchment i n i n i n i n i n 10"6 gal CFS 

Al-post 651.34 0.00 50.88 222.33 385.38 2.01 0.20 0. 592 
IMP-IC 651.34 9484.09 779.44 3322.22 6091.05 1.29 0.20 0.601 
Al-pre 651.34 0.00 4.68 603.95 45.44 0.25 0.18 0.070 

SWMM 5 Page 1 



MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - C MEDIUM STREET 

*********************** 
LID Performance Summary 
*********************** 

Total Evap I n f i l Surface Drain I n i t . F i n a l P 
Inflow Loss Loss Outflow Outflow Storage Storage E 

Subcatchment LID Control i n i n i n i n i n i n i n 

IMP-IC IMPl 10135.43 779.94 3324.33 634.34 5460.59 0.00 0.15 

Analysis begun on: Sun Jun 16 01:27:34 2013 
Analysis ended on: Sun Jun 16 01:27:44 2013 
T o t a l elapsed time: 00:00:10 

SWMM 5 Page 2 



MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - C FLAT BACK 

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022) 

MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

* « * « * * * * * * * * * * « * * * * * * * » * * * * * * * * i r * * * * * * * * * * * * * * * * * * * * * * * 

NOTE: The summary s t a t i s t i c s displayed i n t h i s report are 
based on r e s u l t s found at every computational time step, 
not j u s t on r e s u l t s from each r e p o r t i n g time step. 
********************************************************* 

**************** 
Analysis Options 
**************** 
Flow Units CFS 
Process Models: 

Rainfall/Runoff YES 
Snowmelt NO 
Groundwater NO 
Flow Routing NO 
Water Quality NO 

I n f i l t r a t i o n Method GREENAMPT 
S t a r t i n g Date AUG-01-1963 00:00:00 
Ending Date MAY-30-2008 23:00:00 
Antecedent Dry Days 0.0 
Report Time Step 01:00:00 
Wet Time Step 00:15:00 
Dry Time Step 04:00:00 

* * * • » * * * » * » * • * • * « * « * * * * * * * 

Runoff Quantity Continuity 
************************** 
Total P r e c i p i t a t i o n 
Evaporation Loss 
I n f i l t r a t i o n Loss 
.Surface Runoff 
Final Surface Storage .... 
Cont i n u i t y Error (%) 

************************** 
Flow Routing Continuity 
************************ ** 
Dry Weather In f l o w 
Wet Weather Inflow 
Groundwater Inflow 
RDII Inflow 
External Inflow 
External Outflow 
I n t e r n a l Outflow 
Storage Losses 
I n i t i a l Stored Volume .... 
Final Stored Volume 
Con t i n u i t y Error (%) 

Volume Depth 
acre-feet inches 

21.712 651.340 
1.011 30.342 

16.768 503.028 
4.124 123.726 
0.000 0.002 

-0.884 

Volume Volume 
acre-feet 10^6 gal 

0.000 0.000 
4.122 1.343 
0.000 0.000 
0.000 0.000 
0.000 0.000 
4.122 1.343 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 

» * * • * * * * * * * » * • * * * » * « * « • « * » • 

Subcatchment Runoff Summary 
**************************** 

Total Total Total Total T o t a l T o t a l Peak Runoff 
Precip Runon Evap I n f i l Runoff Runoff Runoff Coeff 

Subcatchment i n i n i n i n i n lO'-e g a l CFS 

Al-post 651.34 0.00 35.22 348.67 273.24 1.44 0.19 0.420 
IMP-IC 651.34 9645.32 789.66 2290.16 7330.21 1.10 0.19 0.712 
Al-pre 651.34 0.00 4.68 603.91 45.51 0.25 0.18 0.070 

SWMM 5 Page 1 



MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - C FLAT BACK 

*********************** 
LID Performance Summary 
*********************** 

Total Evap I n f i l Surface Drain I n i t . F i nal P 
Inflow Loss Loss Outflow Outflow Storage Storage E 

Subcatchment LID Control i n i n i n i n i n i n i n 

IMP-IC IMPl 10296.66 789.74 2290.39 458.70 6872.26 0.00 0.14 

Analysis begun on: Sun Jun 16 01:31:43 2013 
Analysis ended on: Sun Jun 16 01:31:54 2013 
Total elapsed time: 00:00:11 

SWMM 5 Page 2 



MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - D FLAT STREET 

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022) 

MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION 

********************************************************* 
NOTE: The summary s t a t i s t i c s displayed i n t h i s report are 
based on r e s u l t s found at every conputational time step, 
not j u s t on r e s u l t s from each reporting time step. 
********************************************************* 

•*************** 
Analysis Options 
**************** 
Flow Uni ts CFS 
Process Models: 

Rainfall/Runoff YES 
Snowmelt NO 
Groundwater NO 
Flow Routing NO 
Water Qua l i t y NO 

I n f i l t r a t i o n Method GREEN_AMPT 
St a r t i n g Date AUG-01-1963 05:00:00 
Ending Date MAY-30-2008 23:00:00 
Antecedent Dry Days 0.0 
Report Time Step 01:00:00 
Wet Time Step 00:15:00 
Dry Time Step 04:00:00 

« • * * * * * * * * * * • * * * • * * • • * • * • • 

Runoff Quantity C o n t i n u i t y 
************************** 
Total P r e c i p i t a t i o n 
Evaporation Loss 
I n f i l t r a t i o n Loss 
Surface Runoff 
Final Surface Storage .... 
Continuity Error (%) 

************************** 
Flow Routing C o n t i n u i t y 
************************** 
Dry Weather Inflow 
Wet Weather Inflow 
Groundwater Inflow 
RDII Inflow 
External Inflow 
External Outflow 
I n t e r n a l Outflow 
Storage Losses 
I n i t i a l Stored Volume .... 
Final Stored Volume 
Continuity Error (%) 

Volume Depth 
acre-feet inches 

43.420 651.340 
3.374 50.615 

23.308 349.644 
17.215 258.234 
0.000 0.002 

-1.099 

Volume Volume 
acre-feet 10^6 gal 

0.000 0.000 
17.210 5.608 
0.000 0.000 
0.000 O.COO 
0.000 0.000 

17.210 5. 608 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 

*************************** 
Subcatchment Runoff Summary 

Total Total T o t a l Total Total T o t a l Peak Runoff 
Precip Runon Evap I n f i l Runoff Runoff Runoff Coeff 

Subcatchment i n i n i n i n i n lO'-e gal CFS 

Al-post 651.34 0.00 57.98 177.07 423.93 4.46 0.42 0.651 
IMP-ID 651.34 12760.74 795.14 860.77 11849.20 4.14 0.43 0.883 
Al-pre 651.34 0.00 19.55 500.22 135.49 1.47 0.40 0.208 

SWMM 5 Page 1 



MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - D FLAT STREET 

*********************** 
LID Performance Summary 
*********************** 

Total Evap I n f i l Surface Drain I n i t . F i nal P 
Inflow Loss Loss Outflow Outflow Storage Storage E 

Subcatchment LID Control i n i n i n i n i n i n i n 

IMP-lD IMPl 13412.08 795.43 861.08 1354.30 10499.18 0.00 0.15 

Analysis begun on: Sun Jun 16 01:58:39 2013 
Analysis ended on: Sun Jun 16 01:58:50 2013 
Total elapsed time: 00:00:11 

SWMM 5 Page 2 



MONTECITO RANCH - HMP MANAGEMENT WITH BIORETENTION - D FLAT BACK 

*********************** 
LID Performance Summary 
*********************** 

Total Evap I n f i l Surface Drain I n i t . F i nal P 
Inflow Loss Loss Outflow Outflow Storage Storage E 

Subcatchment LID Control m i n i n i n i n i n i n 

IMP-ID 0. 12596.96 790.44 778.04 1180.33 9970.36 0.00 0.13 

Analysis begun on: Sun Jun 16 21:27:10 2013 
Analysis ended on: Sun Jun 16 21:27:21 2013 
Total elapsed time: 00:00:11 

SWMM 5 Page 2 



Attachment 9. SWMM Screens and Explanation of significant variables 



LID Control Editor: Explanation of Significant Variables 

Storage Depth: 

The storage cJepth variable within se SWMM model is representative of the storage volume 

provicded beneath the engineered soil and mulch components of the bioretention facility. 

Porosity: A porosity value of 0.4 has been selected for the model. The amended soil is to be 

highly sandy in content in order to have a saturated hydraulic conductivity of approximately 5 

in/hr. 

(In order to comply with the HMP Permit, the value recommended by the Copermittees for the 

porosity of amended soil is 0.4, per Appendix A of the Final Hydrimodification Management 

Plan by Brown & Caldwell, dated March 2011. Such porosity is equal to the gravel per the same 

document.) 

Void Ratio: The ratio of the void volume divided by the soil volume is directly related to porosity 

as n/( l -n). As the underdrain layer is composed of gravel, a porosity value of 0.4 has been 

selected (also per Appendix A of the Final HMP document), which results in a void ratio of 

0.4/(1-0.4)=0.67 for the gravel detention layer. 

Conductivity: Due to the natural soil existing on site, infiltration was a viable addition to the LID 

design. Using the Saturated Hydraulic Conductivity (KSat) for a depth range of 2 to 5 feet from 

the NRCS Web Soil Survey (See Ksat Map), and then reducing these values by a design safety 

factor of approximately 2.5 the following conductivity infiltration rates were used within the LID 

modules: 

Soil Type B: 0.35 

Soil Type C: 0.20 

Soil Type D: 0.05 

CloqqinQ factor: A clogging factor was not used (0 indicates that there is not cogging assumed 

within the model). The reason for this is related to the fairness of a comparison with the SDHM 

model and the HMPO sizing tables: a clogging factor was not considered, and instead, a 

conservative value of infiltration was recommended. 
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Rain Gage Oceanside 

Value 

Name Oceanside 

X-Coadlnate 75 265 

Y-Coac*na(e 744 456 

Detciiption 

Tag 
Rain Fotmal INTENSITY 

Time Intetval 1:00 

SnowCalchFacloi 1 0 

Data Souce TIMESERIES 

TIME SERIES; •il 
Seiiej Name Oceansids 

DATA FILE 

•FiaNwne 

• S«a«ion ID • 
RainUrvU IN 

Usci dssiyied name ol iflin gage 



PRE-DEVELOPMENT 

Infiltration Editor 

Intilliation Method ;REEN_AMPT 

Pioperty Value 

Suction Head 

Conductivity 

Initial Deficit 

0 025 

0 30 

Soil capillaiy sucton head (inches or mm) 

OK Cancel Help 

Suction Head 

Conductivity 

Initial Deficit 

Soil capillary suction head (inches or mm] 

OK Help 

Infikiation Method | GpEEN_AMPT * j 

Property Value 

Suction Head 6 

Conducfr/ity 01 

InilidDefiai 0.31 

Soil caplaty suction head (inches oi mm) 

OK Hê  



Subcatchment Al-pre Subcatchment Al-pre ( o j 

1 Pioperty Value Property Value 
Name A l ixe 

_ .....Jr-j Name Al-pte 
X-Coordriale 0.000 X-Coadmale 0000 

Y-Coofdinale 700 000 Y-Coofdinale 700 000 

Description DMA B FLAT PRE Descrption DMA B MED PRE 

[Tag Tag 

Rain Gage RAMONA Rain Gage RAMONA 

Outlet OUTPRE Outlet OUTPRE 

Area 04 Area 0.2 

Width 93 Width 66 

Ji Slope 15,3 Slope 98 

\ Imperv 0 Imperv 0 

N-fmpetv 0.012 N Imperv 0012 

N-Perv 035 N-Perv 0.035 

i Dslore-lniperv 002 Dstorelmperv 0.02 

Dstore-Pefv 0.1 D$tote-P«v 0.1 

SZero-irrperv 25 JiZero-lmperv 25 

Subafee Routing OUTLET Subarea Routng OUTLET 

Percent Routed 100 Percent Routed 100 

InfUiation QREEN_AMPT Infiltration GREEN_AMPT 

GrourtcKveler NO Groundwater NO 

Snow Pack Snow Pack 

LID Controls 0 UD Controls 0 

Land Uses 0 I Land Uses 0 

Initial Buildup NONE lr,iii.--,l Huil.iMp NONE 

Cub Length 0 Curb Length 0 

User-assigned name o( subcatchmeni I User-assigned name of subcatchment 



Subcatchment Al-pre Subcatchment Al-pre 

1 Property Value 

Name Al-pie Narrte Al-pre * 
X-Cootdinate 0000 J X-Coordnate 0.000 

Y-Coa(ina»e 700 000 YCoordnate 700 000 

Description DMA B FLAT BACK Description DMA C FLAT PRE 

Tag Tag 

Rain Gage RAMONA Rain Gage RAMONA 

OuHel OUTPRE Outlet OUTPRE 

Area 0 2 Area 04 

Width 66 Width 93 

92 5:Stepe 1263 

% Imperv 0 % Imperv 0 

N-Imperv 0.012 N-Imperv 0012 

N-Perv 0.035 N-Perv 035 

Dttore-lmperv 0.02 Dstorelmperv 002 

Dstore-Perv 01 Dslore-Perv 01 

SiZero-lmperv 25 52ero-lmperv 25 

Subarea Routing OUTLET Subarea Routng OUTLET 

Percent Routed 100 Percent Routed 100 

Infiltratjon GREEN_AMPT Infiltration GREEN_AMPT 

Groundtvaier NO Groundwater NO 

Snow Pack ! 1 Snow Pack 

UD Controls 0 UD Controls 

Land Uses 0 Land Uses 0 

Initial BukJup NONE ' initial 6uidi4) NONE 

Curb Length 0 •r Curb Length 0 

1 Name of snow pack paiameler set (for snow melt anal̂ 'sis only) UD controls (click lo edit) 



Subcatchment Al-pre .£.), 

F*ioperty Vakje 

Name Al-pre 

XCoordinate 0.000 

Y-Cooidinale 700 000 

Desciiplion DMA C MED PRE 

Tag 

Ran Gage RAMONA 

Outlet OUTPRE 

Area 0 2 

Width 66 

%Sk>pe 14 27 

X Imperv 0 

N-Imperv 0.012 

NPerv 05 

Dstorelmperv 0.02 

DstorePerv 0,1 

'^ero-lmperv 25 

Subarea Routing OUTLET 

Percent Routed 100 

Infftralion GREEN_AMPT 

Groundwater NO 

Snow Pack 

UD Controb 

Land Uses 0 

Inrtuy Biddup NONE 

Cub Length 0 

LID controls (click lo edit) 

Subcatchny^nt Al-pre j c j 

Pioperty Vakie 

Name Al-pre 

;X-Cooidnate 0 000 

Y-Cooidinale 700 000 

Desciiplion DMA CFWT BACK PRE 

Tag 

Ran Gage RAMONA 

OUlet OUTPRE 

Area 02 

WtAh 66 

^Sbpe 1520 

5J Imperv 0 

N-Imperv 0,012 

N-Perv 0 05 

Dstorelmperv 0 02 

Dstore-Perv 01 

SJZero-lmperv 25 

Subarea Routing OUTLET 

Percent Routed 100 

Infltration GREEN_AMPT 

Groundwater NO 

: Snow Pack 

!LID Controls 0 

iLand Uses 0 

Ir^ialBuikJup NONE 

Curb Length 0 

Marinings N for peiviou5 aiea 



Subcatchment Al-pre 

Piopeity Vakie 
' • . ,vir-

X-Cooidiriate 

Y-Cooidrnale 

Desciiption 

Tag 

Rain Gage 

Oiiilr-

Area 

Width 

%Sk]pe 

X Imperv 

N4mperv 

NPerv 

Dstorelmperv 

Dstore-Perv 

aZero-lmperv 

Subarea Routng 

Perceril Routed 

InTiiation 

Grouxlwater 

Snow Pack 

UD Controls 

Land Uses 

Initial Buikkip 

Curb Length 

Al-pre 

a GOO 

700,000 

DMA D FLAT PRE 

RAMONA 

OUTPRE 

Q4 

93 

584 

0 

0,012 

005 

0,02 

01 

25 

OUTLET 

100 

GREEN_AMPT 

NO 

0 

NONE 

0 

LID coritiols (click to edit) 

Subcatchrr^nt Al-pre 

Prcorr ty 

Name Al-pre 

XCoordnate 0,000 

Y-Coordinate 700 000 

Description DMA D FLAT BACK PRE 

Tag 

Rain Gage RAMONA 

OuUet OUTPRE 

Area 0 2 

Width 66 

%Sk)pe 456 

X Imperv 0 

N-Imperv 0012 

N-Perv 0.05 

Dstorelmperv 0.02 

Dstore-Perv 0.1 

SZero-lmperv 25 

Subarea Routing OUTLET 

Percent Routed 100 

IrAralion GREEN.AMPT 

GrourxV^ater NO 

Snow Pack 

UD Controls 0 

Land Uses 0 

Initial Buidup NONE 

Curb Length 0 

Mannings H loi mpeivous area 



POST-DEVELOPMENT 

Irrfibation Method I GREEN_AMPT 

Pioperty Vakie 

Suction Head 

Conductivity 

nitialDefcit 

0.01875 

0 30 

Soil capillary suction head (inches oi mm) 

OK Cancel Help 

Infiltration Editor 

InliHialion Method 

Property 

Suction Head 

Conductivity 

Initial Deficit 

Soil capilary suction head (inches oi mm) 

I OK . [ Cartel | | He» 

Infiltiation Method GREEN_AMPT 

Pioperty Value 

Suction Head 

Conductivity 

Initial Deficit 

6 

0075 

0,31 

Soil capillary suction head (inches or mm) 

OK Cancel Help 



Subcatchment A l -pos t |f,v 

Properly Vakre 

Name Al-post 1 * 

X-Coordrwte 200000 

Y-Coordnate 700000 

Description DMA1 

Tag 

Rain Gage RAMONA 

Outlet IMP IB 

Area 0 3848 

Width 93 

% Slope 2 

>, Imperv 624 

N-Imperv .012 

N-Perv 005 

Dslore-lmperv .02 

Dslore-Perv 10 

SJZercHmperv 25 

Subarea Routng OUTLET 

Percent RoUed 100 

InlAiaticn GREEN_AMPT 

Grounrkvater NO 

Snow Pack 

UD Controls 0 

Land Uses 0 

Initial Buikkjp NONE 

Cub Length 0 

Usei assigned narie of subcatchment 

Subcatchnwnt IMP-IB g 

-•io<:.ei!v Value 

Name IMPIB i * 

X-Coordr^ate 200000 

Y-Cooidnale 500 000 

Descriptkn IMP 8 FLAT STREET 

Tag 

Ran Gage RAMONA 

Outlet GUI 

Area 001515 

Width 11 

XSbpe 0 

% Imperv 0 

N-Imperv 0012 

N-Perv 005 

Dstorelmperv ao2 
D store Perv Q I 

%Zero-lmperv 25 

Subarea Routng OUTLET 

Percent RoUed 100 

Infltration 6REEN_AMPT 

GrouxJwater NO 

Snow Pack 

UD Controh 1 

Land Uses 0 

Initial Buidup NONE 

Cub Length 0 

Usei assigned nair* ol sutcatchmeni 



UD Control Editor 

ConbolName; 

UD Type 

Piocess Layers 

: Bio-Relenlion Ce« 

" l'^' - Sod I Storage | Undeidiain 

i r j 

0 05 

0 05 

0 

Storage Depth 
(in or mm] 

Vegetation Volurrie 

Fraction 

Suilace Roughness 

I Mannings n) 

Surlace Slope 
(peicent) 

Cancel Help 

UD Control EdKor 

Control Name: 

UD Type: 

F*roce$s Layers: 

|Bb-Retention Ce« 

UD Control Editor 

•I 

Suface j Soil "ici.jae Underdrain 

Height 18 
(in or mm) 

Void Ratio 67 
(Voids / Solids) 

Conductivity 0 35 
(in/hr 01 mm/hi) 

Clogging Facloi 0 

Note use a Conductivity ot 0 i Ihe UD 
unit has an irnpeimeable bottom 

Cancel Help 

Control Name 

LID Type 

IMPl 

1 Bio-Retention Cell 

Process Layers: 

Surlace &o'l Storage | Underdrain 

Thickness 
(in. or mm) 

Porosity 

fvolume (laction) 

Field Capacity 

(volume liaclion] 

Wilting Point 

(volume fiactioni 

Conductivity 

Im/hr or rnm/hi! 

Conductivity Slope 

Suction Head 

(in 01 mm) 

0.4 

0.2 

01 

5 

5 

1 5 

OK, Cancel Help 

Control Nan»: 

UD Type 

Piocess Layers 

S u l a c e l A i u - | . % H 1 ^ Undeidiain , 

Drain Coefficient 

(in/hi 01 mm/hr) 
01282 

Diain Exponent 0 5 

DiainOdset Height 

(in 01 mm) 
0 

Note use a Dram CoeflicienI of 0 if the 

i lD unit has no underdiair. 

9^ Cancel Help 



Subcatctwnent Al-post Subcatchment IMP-IB 

Vakie 1 Pioperty Vakie 
Name Al -post Name iMP-ie * 
X-Coordnate 200 000 X-Coordnale 200 000 

Y-Coordnate 700 000 Y-Coordnaie 500 000 

Desciiplkxi DMA1 Desciplion IMP 8 MED STREET 

Tag 1 1 Tag 
Ran Gage RAMONA iRanGage RAMONA 

Oudet IMP-IB Outlet outl 

Area 01924 Area 000756 

Width 66 Width 11 

%Sk>pe 40 XSioot 0 

X Imperv 624 X Irrperv 0 

N-Imperv .012 Nlrrperv 0.012 

N-Perv 005 NPerv 0.05 

Dstore-lmperv 02 Dstorelmperv O02 

DstorePerv 10 DstorePerv 01 

^eiolmperv 25 i ̂ ero-lrrperv 25 

Subarea Routing OUTLET Siijarea Rorjting OUTLET 

Percent Routed 100 Percent RoUed 100 

Infilrabon GREEN_AMPT Inlillation GREEN_AMPT 

Grounchvater NO GrouncKvater NO 

Snow Pack Snow Pack 

UD Controb 0 UD Controb 1 

Land Uses 0 Land Uses 0 

Initial BuiUuD NONE 1 Initial BuiUup NONE 

. . . - . . . -
User-«,̂ signed name of subcatchmeni Usei assigried name ol subcatchment 

1 1 





Subcatchment Al-post 

Property Value 

, Narrw Al-post 

; X-Coordinate 200 000 

Y-Cooidhate 700 000 

Description DMA1 

Tag 

Rain Gage RAMONA 

Outlet IMP-IB 

Area 0,19449 

Width 66 

:XSk)pe 2~ 

Jflrrpetv 41 1 

N-Imperv ,012 

N-Perv 0,05 

Dstore-lmperv .02 

Dstore-Perv .10 

SZero-lmperv 25 

Subarea Routng OUTLET 

Percent Routed 100 

Infilialion GREEN.AMPT 

Groundwater NO 

ISnow Pack 

UD Controb « J 
Land Uses 0 

Initial BtJdiv NONE 

. . . . 
UD controls (click to edit) 

Subcatchment IMP-IB 

' Propei'v Vafcje 

Name IMP-IB 

X-Coordinale 200.000 

Y-Coordinate 500 000 

Desciiption IMP B FLAT BACK .. . j 

Tag 

Rain Gage RAMONA 

Outlet oUl 

Area 000551 

Width 11 

Slope 0 

X Imperv 0 

N-Imperv 0.012 

N-Perv 005 

1 Dstore-lmperv 0.02 

Dstore-Perv 01 

S^Zero-lmpeiv 25 

Subarea Routing OUTLET 

Percent RoUed 100 

Infiltration GREEN.AMPT 

Groundwater NO 

Srww Pack 

UD Controls 1 

Land Uses 0 

Initial Buildup NONE 

' - • • • 
Optional commeril or description 



Control Name: 

UD Type: Bio-Retention Cell 

Process Layers 

Suiface [Soi | Storage | Underdiain 

Stoiage Depth 

(in 01 mm) 

Vegetation Volume 

Fiaction 

Surface Rougl-iriess 

(Mannings n) 

Surlace Slope 

(peicent) 

i;-, 

0 05 

005 

0 

OK Cancel Help 

Contrr^ Name: 

UDType 

Piocess Layers: 

Bio-Relention Cel 

Suface -'-'il Storage Underdrain 

Thickness 18 
(in 01 mm) 

Porosity 0.4 
(volume fraction) 

Field Capacity 0 2 
(volume liaction) 

Wilting Point 01 
(volume fraction) 

Conductivity 5 
(in/hi or mm/hr) 

Conductivity Slope 5 

Suction Head 1 5 
(in. 01 mm) 

OK Cancel Help 

Control Name: 

UD Type 

Piocess Layers 

Bio-Retention Cel 

Stoiage Undeidran 

Height 

(in 01 mm) 

Void Ratio 

(Voids/Solids) 

Conductivity 

(ri/hi 01 mrn/hr) 

Clogging Factoi 

12 

67 

0.35 

0 

Note use a Conductivity of 0 if Ihe LID 

unit has an im(.ieimeable bottom 

Cancel Help 

Dxitrol Name: 

UD Type 

Pirxess Layers: 

Surlace 

I Bio-Retention Ce« 

Underdrain 

Dram Coelficient 

(in/hu or mm/hi) 

Diain Exponent 

Dram Offset Height 

(in or nvn) 

0 2699 

0 5 

0 

Note use a Drain Coefficient of 0 if Ihe 

LID unil has no urideidiar 

OK Cancel Help 



Subcatchment A l - t 

Property Value 

Al-posI 

200 000 

700.000 

DMA1 

RAMONA 

IMP-IC 

3848 

93 

2 

62 

.012 

0 05 

.02 

10 

25 

OUTLET 

100 

GREEN.AMPT 

NO 

EZIH 
0 
NONE 

LID controls (click to edit) 

Subcatchment IMP-lC 

X-Cootdina»e 

Y-Coordinate 

Desciiption 

Tag 

Rain Gage 

Outlel 

Aiea 

WkHh 

Slope 

Imperv 

N-Imperv 

N-Perv 

Dslore-lmpeiv 

Dslore-Perv 

JZero-lmperv 

Subaiea Rouling 

PeicenI Routed 

IrArabon 

Gfoundwalef 

Snow Pack 

LID Controls 

Land Uses 

Initial Buidup 

GREEN.AMPT 

NO 

0 

NONE 

LID controls (cEck to edil) 



UD Control Editor 

Control Name: 

LID Type: Bio-RelenlionCel 

Process Layers: 

Suiface |soil | Storage | Underdrain 

UD Control Editor 

Storage Depth 
(in. 01 mm) 

Vegetation Volume 
Fiaction 

Surface Roughness 
(Mannings n) 

Surlace Slope 
(peicenl) 

^2 

0.05 

0.05 

0 

OK Cancel Help OK Cancel Help 

Control Name 

LID Type: 

Process Layers: 

Bio-Relenlion Cel 

Suface -C'll Storage | Undeidiain 

18 Thickness 
(in, 01 mm) 

Poiosity 
(volume fraction) 

Field Capacity 
(vokime fiactiori) 

Willing Point 
(volume liaction) 

Conductivity 
(in/hr Of mm/hr) 

Conductivity Slope 

Suction Head 
(in. or mm) 

I .1 

0,2 

01 

5 

5 

15 

OK Cancel Help 



Subcatchment A l -pos t 

Property Vakje 

Name Al-post 
t 

X-Cooidinate 200 000 [ ] 
Y-Cooidinate 700 000 

Desciiplion DMA1 

Tag 

Rain Gage RAMONA 

Outlet IMP-IC 

Area 0.1922 

Width 66 

^Stope 2 

X lmp«v 624 

N-Imperv .012 

N-Perv 0.05 

Dstore-lmpeiv .02 

Dstore-Peiv .10 

JiZeio-lmperv 25 

Subarea Routing OUTLET 

Percent Routed 100 

Infiiation GREEN.AMPT 

Gioundwatei NO 

Snow Pack 

UD Contiols 1 
Land Uses 0 

Initial Buiklup NONE 

LID contiols (click to edit) 

Subcatchment IMP- lC ^ | ^ 

1 Property Value 

Name IMP-IC 
*" h i 

X-Coordrnate 200000 

Y-Cooidinale 500 000 

' Desciiption IMP C MED STREET 

Tag 

Rain Gage RAMONA 

Outlet outl 

Aiea 000781 

Width 11 

piSbpe 0 

Jilmpeiv 0 

N-Imperv 0012 

N-Perv 805 

Dslore-lmperv 0.02 

Dsloie-Peiv 01 

SsZeio-lmperv 25 

Subaiea Routing OUTLET 

' Peicent Routed 100 

InfiRiation GREEN.AMPT 

Gioundwatei NO 

Snow Pack 

jUD Contiols 

iLand Uses 0 

Initial Buildup NONE 

1 h: T": : 
LID contiols (click to edit) 



UD Control Editor 

Control Name: 

LID Tw*: I Bio-Rotention Cell 

Piocess Layers. 

Surlace [Soi | Storage Underdrain 

Storage Depth 10 
(in 01 mm) 

Vegetation Vokime 0 05 
Fractiori 

Surface Roughness 0 05 
|f<1annings n) 

Suiface Slope 0 
(percent) 

OK Help 

Suface Stoiage Underdiain 

Thickness 18 
(in. 01 mm) 

Poiosiiy 
(volume liaction) 

0.4 

Field Capacity 

(vcJume fiaction) 
0.2 

Wilting Point 

|vcJuri-ie fiadionj 
0.1 

Conductivity 

(iTi/hi 0' mm/h i ) 
5 

Conductivity Slope 5 

Suctiori Head 15 
(ia or mm) 

OK Cancel Help 

Biofletention C d 

Void Ratio 57 

(Voids / Sokds) 

Conductivity Q 20 
(in/hi or mm/hr) 

Clogging Factor 0 

Note use a Conductivity of 0 il the LID 

unit has an imc«imeable bottom 

OK ll.-i,, 

Surface I Soil J S t o i ^ Undeiciiain 

Dian Coeffeienl 

(n/fu 01 rinii.'^iil 

Diari EKponeni 

Draii Offset Height 
(n or mm) 

01400 

0 5 

0 

Hcie use a Diain Coelficierit of 0 if tkie 

LID unt has no unde'diari 

OK Help 



Subcatchment Al-post 

Piopeily Value 

Name Al-post -
X-Cooidinate 200 000 IJ 
Y-Cooidinale 700.000 

Desciiption DMA 1 

Tag 

Ram Gage RAMONA 

Outlet IMP-IC 

Area 01945 

Widlh 66 

5i Slope 2 

Z Impeiv 41.1 

N-Impel v .012 

N-Peiv 005 

Dsloie-lmpeiv .02 

Dsloie-Perv 10 

/iZeio-lmperv 25 

Subaiea Roubng OUTLET 

Peicenl Routed 100 

Infilbalion GREEN.AMPT 

Gioundwalei NO 

Snow Pack 

LID Controls 0 

Land Uses 0 

(nilial Buildup NONE 

. . . 
Optional comment or description 

Subcatchn^nt IMP-lC a 
Piopeity Vakje 1 

! Name IMP-IC 

X-Cooidinale 200.000 

Y-Cooidinate 500 000 

Desciiption IMP C BACK 

! Tag 

Rain Gage RAMONA 

Outlel outl 

Aiea 000551 

Width 11 

^Sbpe 0 

% Impeiv 0 

N-Impeiv 0012 

N-Peiv O05 

Dsloie-lmperv 002 

DstoiePeiv 01 

II JJZeio-lmpeiv 25 

II Subarea Routing OUTLET 

II Peicent Routed 100 

Inflation GREEN.AMPT 

II Gioundwalei NO 

II Snow Pack 

LIDCont/ols T 
II Land Uses 0 

II Initial Buildup NONE 

II - • 
11 Average juiface slope [X\ 



UD Cor\1rol Editor 

Control Name: 

UDType 

Process Layers: 

' Suface [ S | J U 

Storage Depth 

(in or mm) 

Vegetation Volume 

Fiaction 

Surlace RougHiness 

(t'lannings n) 

Suiface Slope 

(peicent) 

imai 

I Bio-Retention C«l 

Sluage Underdrain 

18 

0.05 

0 0^ 

0 

OK Caned Hdp OK Caned Hdp 

Control Name: 

LID Type 

Process Layers: 

Suface -'O'l 

Thickness 

(in 01 mm) 

Poiosity 

(volume liaction) 

Field Capacity 

(volume liaction) 

Wilting Point 

(volume Iraclion) 

Conductivity 

(in./hi 01 mm/|-ir) 

Conductivity Slope 

Suction Head 

[in 01 mm) 

Bio-Retenlion Cell 

Storage ! Underdrain 

IJ2 

0.1 

5 

5 

15 

OK CarK:el Help 

UD Control Edi' 

Conbol Name: 

UD Type: 

Piocess Layers 

[Bio^RetentkmCel [Bio^RetentkmCel 

! Sur face] Soi Storage Underdrain 

Height 12 
(m 01 mm) 

Void Rate 67 
fvoids / Solids) 

Conductivity 20 
(in/hi 01 rrim/hr) 

Clocging Factor 0 

Note use a Conductivity ol 0 if the LID 

unit has an impermeable bottom. 

OK Cancel Help 

Control Name. 

UD Type-

Process L^iers: 

1 Bo-Retention Cell 

Suface 1 Soi 1 Storage • ' " : r ' o i . : n 

Drari Coefficient Q 3525 

(in/fir or mm/hr) 

Diain Exponent 

Dram Offset HeigN Q 

fin 01 mm) 

Note use a Dram Cj:>efficient ol 0 if the 

LID unit hias no underdiain 

OK Cancel Help 



Subcatchment Al-post 

1 Piopetty Value 

Name Al-post 

X-Cooidinate 200 000 

Y-Cooidinate 700 000 

Desciiption DMA1 

Tag 

Rain Gage RAMONA 

Outlel IMP-ID 

Aiea 0 3871 

V/idlh 93 

U Slope 2 

Imperv 62 

N-Imperv .012 

N-Peiv O05 

Dsloie-lmpeiv .02 

Dsloie-Perv .10 

5iZeio-lmpeiv 25 

Subaiea Routing OUTLET 

Peicent Routed 100 

Inlitiation GREEN.AMPT 

Gioundwater NO 

Snow Pack 

UD Contids 0 

Land Uses 0 

Initial Buildup NONE 

.Aveiage suitace slope \X\ 

Subcatchment IMP-ID 

[ Pioperty Value 

IMP-ID 

X-Cooidinale 200 000 

YCooidr^ale 500 000 

Desciiption IMP D FLAT STREET 

Tag 

Ran Gage RAMONA 

Outlet cull 

Aiea 001286 

Width 11 

Slope jo 

; Si Imperv 0 

N-Imperv O012 

N-Peiv O05 

Dstore-lmperv O02 

• Dslote-Pe»v 01 

SJZeio-lmpetv 25 

Subaiea Routing OUTLET 

Peicent Routed 100 

Infilliation GREEN.AMPT 

Giourxiwatei NO 

Snow Pack 

LID Contids T~ 
Land Uses 0 

Initial BuikJup NONE 

Aveiage surlace slope [X] 



Control Name: 

UD Type 

Process Layers 

Surface [ s ^ j Storage j Underdrain 

Storage Depth 
(in. or mm) 

Vegetation Volume 

Fraction 

Surlace Roughness 

(Mannings n) 

Surlace Slope 

(peicent) 

•i 

0 05 

0 05 

0 

OK Cancel ~ | f 

Suface -ciil Storage Underdrain 

Thickness 

(in 01 mrn) 
18 

Porosity 

(volume liaction) 
0.4 

Field Capacity 

(volume liaction) 
0 2 

Wilting Point 

(volume fiaction) 
01 

Conductivity 

(in/hi 01 mm/hi) 
5 

Conductivity Slope 5 

Suction Head 

(in 01 mm) 
1 5 

OK Cancel Help 

UD Control Editoi 

Control Name: 

UD Type: 

Piocess Layers: 

Bio-Retention Cel 

Surface I Soil ' - • ' " • •^ ' . i - Underdiain | 

Height 

(in 01 mm) 

Void Ratio 

(Voids / Solids) 

Conductivity 

(in/hi or mm/hi) 

Clogging Facloi 

18 

67 

05 

0 ~ 

Note use a Conductivity of 0 if the LID 

unit has an impermeable bottom 

OK Cancel Help 

[Bio-Retention Cel 

Sulace Soil Storage Hndedrair, 

0 2908 Diain Coefficient 

(in/hi 01 mm/hr) 

Drain Exponent 

Diain Offset Height 

(in 01 mm) 

Note, use a Diain Coefficient of 0 il the 

LID unit has no underdrain 

L.jr icel Help 



Su bcatch ment A1 - post 
—1 

id 
Piopeily Value 

Name Al-post 

X-Cooidr>ale 200 000 

lY-Coadinate 700.000 

Desciiplion DMA1 

Tag 

Rain Gage RAMONA 

Outlet IMP-ID 

Aiea 019449 

Width 66 

Slope 

X Impeiv 41.1 

N-Impeiv .012 

N-Peiv O05 

Dstore-lmperv 02 

Dstote-Perv .10 

52eio-lmpeiv 25 

Subaiea Routing OUTLET 

Peicent Routed 100 

Infiiabon GREEN.AMPT 

Gioundwalei NO 

Snow Pack 

LIDContiok 0 

Land Uses 0 

Initial Buildup NONE 

' - • • 
-

Aveiage surface slope \X] 

Subcatchment IMP- ID 

Pioperty Value 

Name IMP-ID * 

X-Cooidinate 200 000 

Y-Coordinate 500 000 

Desciiption IMP D BACK 

Toy 

Rain Gage RAMONA 

Outlet outl 

Aiea 000551 

Width 11 

5; Slope 1?. ^ 
X Imperv 0 

N-Imperv 0.012 

N-Peiv 005 

Dstore-lmperv O02 

Dstore-Perv 0.1 

SjZeio-lmpeiv 25 

Subaiea Routing OUTLET 

Peicent Routed 100 

Infiiation GREEN.AMPT 

Giourxlwatei NO 

Snow Pack 

UD Controls 1~" 

Land Uses 0 

llrvtialBuikjup NONE 
r^: T T 

Aveiage surface slope [X] 



LID Type 

Piocess Layers 

ace [soil | Storage | Undeidrari 

Storage Depth 

(in or mm) 

Vegetation Volume 

Fiactlori 

Surface Roughr«ss 

(l«1annings n) 

Surlace Slope 
(percent) 

18 

005 

OK Caned Help 

Thckness 
(in or mm) 

Porosity 
[volume fiacticn) 

Field Capacity 
(volume liactioni 

Wilting Pont 
(volume liaction) 

(in/hi or mm/hr) 

Condix;tiviiy Slope 

Suction Head 
(ri 01 mm) 

I. -

02 

5 

5 

15 

Caned Help 

CrWrdName: 

UD Type 

Process Lay«*: 

I Bio-Retenlion Cel 

Soil Stoi-age l_Underdiain 

Height 
(in. 01 mm) 

Void Ratio 

(Voids/Sdidsl 

Coriduciivity 

{K<A« 01 mrriAir) 

Oogging Factor 

12 

B7 

005 

0 

Note use a Coriductivity ol 0 if the LID 

unH has an impermeable bottom 

OK Hdp 

Process Layers: 

I Sulace I Soi | Storage Ur.d«dia.n 

Dram Coelficient 
(in/hr or mm/hi] 

Dram Exponent 

DramOllset Htag-A 

|in 0' mm) 

0 3525 

05 

0 

Note use a Dram Coefficient of 0 if thie 

LID unit hds no undeidiain 

OK Hajp. I 



Attachment 10. CD with rainfall and model input files 



B. Brown and Caldwell Calculator Modeling for Hydromodification 
Compliance for POC #2 

INTRODUCTION 

For POC 2 the Brown & Caldwell Calculator was selected for HMP management facility sizing. 
The numbers produced within this analysis only show the impact of the new impervious 
surfaces associated with the construction of Montecito Ranch Road. The other areas of ground 
disturbance (Parks, Equactrian Center. Wastewater Plant) within POC 2 will be close to 90% 
percent pervious and will manage water quality and peak flows by incorporating Self-retaining 
areas at the required 1 to 1 ratio. 



Report Result Page 1 of 1 

Project Summary 

Pro jec t N a m e M O N T E C I T O R A N C H 

Pro jec t A p p l i c a n t R E C C O N S U L T A N T S 

J u r i s d i c t i o n County of San Diego 

Parce l (APN) 000-00-00 

H y d r o l o g i c Un i t Sar. Diegui to 

Compliance Basin Summary 

B a s i n N a m e M O N T E C I T O R A N C H BAS iN 

R e c e i v i n g W a t e r : N A T U R A L C R E E K S 

R a i n f a l l B a s i n Lake Wohi fo rd 

M e a n A n n u a l P r e c i p i t a t i o n ( i n c h e s ) 20 .0 

P r o j e c t B a s i n A r e a (ac res ) ; 6 00 

W a t e r s h e d Area (ac res ) : 0.00 

S C C W R P La te ra l C h a n n e l S u s c e p t i b l i t y (H . M, L) : 

S C C W R P V e r l i f i c a l C h a n n e l S u s c e p t i b l i t y (H , M, L ) : 

O v e r a l l C h a n n e l S u s c e p t i b i l i t y (H . M, L ) : H IGH 

L o w e r F l o w T h r e s h o l d (% of 2-Year F l o w ) : 0.1 

Drainage Management Area Summary 

ID Type B M P ID D e s c r i p t i o n A r e a (ac) P re -Pro jec t C o v e r Pos t S u r f a c e T y p e D r a i n a g e S o i l S l o p e 

28101 Drains lo LID B M P 1 D M A 1 - R O A D 2 7 Pen/ ious (Pre) Concrete or asphal t 
Type D (high runoff - clay 
S O I . . . 

Flat - s lope ( less 

28102 Drams 10 LID BMP 1 D M A 1 S L O P E S 0 7 Perv ious (Pre) Landscap ing Type D (high o ino f f - Clay 
soi 

28103 Drains to LID B M P 2 D M A 2 R O A D 1 7 Perv ious (Pre) Concrete or asphalt 
Type D (high n jno f f - c lay 
soi . 

Flat - s lope ( less . 

28104 Drains lo LID B M P 2 D M A 2 S L O P E S 0.00 Perv ious (Pre) Landscap ing Type D (high n jnof f - c lay 
soi .. 

Flat • s lope ( less . 

LID Facility Summary 

B M P ID Type D e s c r i p t i o n P lan A r e a (sqf t ) 
V o l u m e 1(cf t ) 

V o l u m e 2 (c f t ) O r i f i c e F l o w (c fs ) O r i f i c e S ize ( i n c h ) 

B M P 1 Bioretent ion B I O R E T E N T I O N IN PARK 9582 7981 5749 0.085 2.00 

B M P 2 Bioretent ion B I O R E T E N T I O N N E X T TO R O A D 7405 6168 4443 0.043 1.00 

to:/' )w.l: -.aid •\va: ter/ "cits/"' ;r.sh( ' teTc /Re e.su ix?r " '^86 .id- -OOr ic- i ) /16"""i 



Property Bounijary 

— - Limits of Project Impacts 

11 Untjisturbed Areas 

KEC Site Plan — — — F e e l 
0 500 1.CXXI 

Consultonts, Int. MONTECITO RANCH Aerial Source Google ?010 Aprl20l3 



I / 5 

Q̂ Dsm casm^ CKV^^ 

REC Site Plan POC MAP 
0 750 

I Feel 
1,500 

Consultonts, ln(.' MONTECITO RANCH Aeiial Source Google 2010 | >jne2013 



ATTACHMENT I 

Drainage Maps 

Montecito Raiieh 48 Major SWMP 
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ATTACHMENT J 
HMP Exemption Documentation 

(If applicable) 

Montecito Ranch 49 Major SWMP 



ATTACHMENT K 
Addendum 

. M u SO Major SWMP 
Montecito Ranch 


